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If you’ve been waiting for a supermicro with UNIX* 
System V on a 68010-based processor, stop. 

Introducing the Callan Unistar™ 300. It’s the single 
best supermicro you can buy. For a couple of reasons: 

One, the 1OMHz 68010 CPU. It’s the newest, 
fastest, best. It crunches numbers in a snap. And works 
beautifully with the new UNIX. 

‘Iwo, the new UNIX System V, It’s faster than UNIX 
System III. On the Unistar 300, it supports a host of 
languages. And when it comes to portability, flexibility 
and system support, nothing comes close. 

There's more. The Unistar 300 allows for expansion 
to 172M bytes of high-speed disk storage with integral 
tape backup—all within one enclosure that easily fits 
under a desk. 


Its convenient 12-slot Multibus* chassis lets you 
easily add options like networkin , communications, 
floating point array processors and more. Up to 2M bytes 
of main memory provide real power for every user. And 
nationwide service is available through IT T/Courier 

Unistar 300. Finally a ay arene with super every- 
thing. Available today from Callan. For more information 
contact Callan Data Systems, 2645 Townsgate Road, 
Westlake Village, CA 91361. (800) 235-7055. In 
California (805) 497-6837. TELEX 910 336 1685. 


. Umistar 


*Callan and Unistar are trademarks of Callan Data Systems. UNIX is a trademark 


of Bell Labs. Multibus is a trademark of Intel Corporation. 
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Break through to brighter telephone designs 


with HP’s LED lamps and displays. 


Avnet, Pioneer Standard, Schweber, 








HP’s wide range of LED lamps and 
displays are ideal for brightening up 
your telephone designs. They are 
available in high efficiency red, yellow 
and green. Plus, you get high per- 
formance, low power consumption 
and greater design flexibility from the 
leader in LED technology! 


HP’s broad product line offers what 
you need for attractive panel designs. 
We meet your low current requirements 
with lamps that need only 2mA, yet 


CG08303 
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deliver consistent brightness at TTL 
output levels. Where space is a pre- 
mium, HP’s new .3” seven segment 
displays offer remarkable brightness in 
a reduced package. Our light bars are 
ideal for backlighting applications. 
And for your alphanumeric designs, 
select from our family of high perfor- 
mance solid state displays. 


For the whole story, get HP’s latest 


Optoelectronics Designer’s Catalog. 
In the U.S. call Hall-Mark, Hamilton/ 


or the Wyle Distribution Group. In 
Canada, call Hamilton/Avnet or 


Zentronics, Ltd. 
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Top-down system design 
through silicon compilation 


Integrated technology drastically reduces 
time and manpower requirements for 
designing very large-scale integrated 
circuits—without sacrificing performance or 
the efficient use of chip real estate 


Systems engineers can now design IUs by 
working at the level of block diagrams and 
leaving logic and circuit design, layout, and 
other steps to a compiler that has captured 
the expertise of VLS/ designers, 121 
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Highlights 


Route 128 companies exhibit mixed feelings at Electro time, 99 





Executives at electronics companies with headquarters along Massachusetts’ 
Route 128, the high-tech highway running through Boston’s western suburbs, 
will show up at Electro/84 in exuberant moods: right now, business is 
booming. However, the short-term outlook belies some long-term concerns 
about the effect on high-tech industries of moves by the state government on 
taxes and by the federal government on export controls. 


The arrival of VLSI gives C-MOS an attractive new look, 129 


The 1980s have brought much new attention to complementary-MOsS technol- 
ogy and its application in new products. Traditionally, the advocates of C- 
MOS have praised its low power dissipation, large noise margins, and simple, 
ratioless design. With the arrival of very large-scale integration, these advan- 
tages mean more than ever. 


A standard is proposed for wideband local networks, 145 


Most people are not aware of the steps now being taken to standardize local- 
network protocols and connections for mainframes and supercomputers. The 
American National Standards Committee has drafted a standard that is close 
kin to three commercial products now on the market. Its action will spur the 
development of custom large-scale integrated parts and promote competition 
in the marketplace. As a result, current prices for wideband networks are 
bound to drop significantly. 


What’s ahead... . 


Data-base systems: Besides tackling the issues that surround data-base sys- 
tems for microcomputers, a special report will look at the role these systems 
will play in the coordination and control functions of the future. It will also 
take a peek at natural-language user interfaces based on artificial-intelligence 
technology, which will complement data-base systems. ...May 17. 
Engineering work stations: Although engineering work stations are now 
becoming more highly integrated, corporate policies and the daily work of 
design engineers have not helped bring about integrated engineering 
environments. ...May 17. 

Smart power devices: A staff-written analysis reviewing recent developments 
and future trends in smart-power technology will also look at the problems 
hindering its progress. ...May 31. 

Worldwide semiconductor report: Electronics’ annual look at the state of the 
semiconductor business will examine the market’s current strength in the 
U.S., Western Europe, and Japan... .June 14. 
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So Krohn-Hite Offers 
A @ ote) (come) mote ole 
Digitally Tuned Filters. 
Now You Can Select 
The Perfect One 
For Your Application. 
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CLEVES 


on the Rhine 
half-way be- 
tween Cologne 
and Rotter 
How’s that for 
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200 km e 
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INVESTORS aiming at 
the richest, most con- 
centrated markets in 
Europe (and not averse 
to as much as 30% 
investment assistance) 
may learn something to 
their advantage by call- 
ing this number: 


028 21/84205 


connects you directly with our Town 
Manager, Dr. Hans-Herrmann Schroer. 


He can tell you all about our location, 
with 14 million Dutch consumers just 
downstream and the Rhine-Ruhr triangle 
(10 million people in Europe's greatest 
industrial and commercial complex, be- 
tween Cologne, Duisburg, & Dortmund) 
right upstream. 

Both regions of course provide not 
only customers but skilled labour and 
suppliers for almost any enterprise you 
can imagine. For instance more than 
44 million tons of cargo were moved on 
the Rhine in the first quarter of 1982. 

Dr. Schréer's office will also happily 
send you details of location and infra- 
structure, give help in planning, and 
counsel you in all matters of investment 
assistance. 

If you'd rather write, it's 


Amt fiir Wirtschaftsforderung 


(Economic Promotion Office, Town Halll) 
Rathaus : D-4190 Kleve : W. Germany 
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Editor’s letter 





T his year, the annual regional con- 

vention and exhibit known as 
Electro occurs in the centennial year 
of the Institute of Electrical and 
Electronic Engineers, the show’s pa- 
tron. On such an occasion, we think 
it behooves us to take a moment to 
reflect on the importance of this or- 
ganization to the profession and to 
the industry. 

Despite the rise of some dissidence 
and attendant controversy about the 
role of the IEEE in advancing the eco- 
nomic and social status of its mem- 
bership, no one can dispute the tre- 
mendously beneficial service it has 
rendered in its traditional activity of 
establishing standards and dissemi- 
nating important technical publica- 
tions, and through its many confer- 
ences and seminars, providing fo- 
rums for presentation and discussion 
of technical innovations. In all of 
these activities, the standards of the 
institute have been consistently high, 
and this has contributed in no small 
measure to the astonishing technical 
progress the industry has made and 
continues to make. 

As part of the centennial year cele- 
bration, the IEEE has recently pub- 
lished an interesting book entitled 
“Engineers and Electrons,” a com- 
bined history of the electrical engi- 
neering profession and of the society. 
It was written by John D. Ryder and 
Donald G. Fink, whose distinguished 
careers have long linked them with 
the electronics industry and with the 
IEEE. Ryder, a prominent academic 
figure, was head of the EE depart- 
ment at the University of Illinois and 
later Dean of Engineering at Michi- 
gan State University. Fink, who was 
editor of this magazine from 1946 to 
1952, was the first general manager 
of the IEEE after it was formed out of 
the merger of the old IRE and AIEE 
organizations. 

Replete with many fascinating 1l- 
lustrations of the imporant inven- 
tions and developments in electronics 
over the last two centuries (but with 
emphasis on the last 100 years) and 
the people behind them, the writing 
is at a popular, relatively nontechni- 
cal level, which makes the book suit- 
able for the casual as well as the 
technically informed reader. While 


one can quibble with the relative al- 
lotment of space to various topics, 
the writing is uniformly straightfor- 
ward and very crisp and lively for a 
book of this kind. It seems to us that 
more space should have been allotted 
to computers and semiconductors, 
and perhaps somewhat less to televi- 
sion, although the account of the 
competition between the CBS field-se- 
quential system and RCA’s compati- 
ble-color system is fascinating. That 
this priority exists isn’t surprising, 
since Don Fink was a member of the 
National Television Standards Com- 
mittee, which developed today’s col- 
or standards, and has written several 
books on the subject. 

Each chapter in the book ends 
with a list of references for further 
reading, and this leads to the one 
major bone we must pick with the 
authors. Although early on they de- 
scribe and credit Electronics’ role in 
the derivation of the generic term 
“electronics” for the industry and its 
associated technologies, we looked in 
vain for any reference to our own 
history of the electronics industry, 
produced in an issue to commemo- 
rate our 50th anniversary in April 
1980 and later published as a book, 
‘“‘An Age of Innovation.” That aside, 
we can recommend “Engineers and 
Electrons” as a worthy addition to 
the library of anyone interested in 
the ongoing dynamic history of the 
field of electronics. 

AS for Electro itself, since this year 

the venerable convention and 
show is set in Boston, we thought it 
appropriate to take an in-depth look 
at one of the great electronics tech- 
nology centers of the U. S: the indus- 
trial complex surrounding the city in 
that belt known as Route 128. We 
dispatched Karen Berney of our 
Washington bureau to see how this 
bustling high-technology community 
is faring in these volatile times. She 
discovered that optimism runs high 
for increased prosperity in this Sili- 
con Valley East, yet there is an un- 
dercurrent of serious concern over 
local and national political policies 
that could derail much of the eco- 
nomic progress that executives are 
anticipating. You'll find her story be- 
ginning on p. 99. L 
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FREQUENCY CHANGE = [0 = 12,75 GHz 
VS, TEMPERATURE Vin = 15 V 


NEW LITTON 
DRO’S STAY ON 
THE GO. 


There simply are no better “60 ) +60 +120 
dielectric resonator oscillators on * 
the market than the new Litton 
series. Mechanically tunable and 
hermetically sealed, they are 
designed to meet all pertinent 
MIL-SPEC criteria. Frequency 
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Actual Size: 1.25'x1.0"x0.75” 


Litton DRO’s are available in 
custom designs across the 8.0 to 
18.0 GHz range in bandwidths of 
+100 MHz. Typical output power is 
+10 dBm, with higher power levels 
available by incorporating a buffer 
amplifier. Package styles include 
coaxial (with or without connectors) 
or waveguide. Options include voltage 
regulators, PIN switches and heaters. 
VTDRO’s, too. Litton offers 
a complete line of varactor tuned 


stability vs. temperature Is 0 dielectric resonator oscillators 
exceptional. ee (VTDRO’s). These devices are ideally 
These very small, lightweight devices can be suited for phase locked or direct frequency modulated 
mechanically tuned. Unique among all other prod- communication systems. 
ucts of this kind, Litton DRO’s can be tuned with Customer support. One of the nice things about 
no deterioration of the hermetic seal. For this rea- doing business with Litton is the level of engineering 
son, Litton DRO’s are extremely well suited to high support we offer you through all phases of development 
reliability requirements. and production. Custom designs are also available for 
Applications include use as a local oscillator special applications. 
in radar and communications gear. DRO’s are also We invite your inquiry. Please address Litton Industries, 
used in Doppler navigation systems, test equipment, Electron Tube Division, 960 Industrial Road, San Carlos, 
radar beacons and electronic warfare systems. CA 94070. Phone (415) 591-8411. 


[HLITTON 


ELECTRON TUBE DIVISION 


Please visit us at MTT-S, May 30, 31, 
and June 1, at our booth #804 
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ARE YOU MAKING 
CONNECTIONS THE 
LOGICAL WAY? 


The smartest, fastest, easiest, most reliable way to connect 
instrumentation to DIP IC’s is with A P PRODUCTS Logical Connection. 

A Logical Connection combines the performance proven IC 
Test Clip with a complete, tested, ready-to-use cable assembly.On _ 
one end, a pair of single row socket connectors attach to the pins of 
a connector compatible model Test Clip. On the other end, choose 
from among the four industry standard connector types, or order: 
open-ended to terminate with your own connector. In sizes to 
accommodate DIPs from 14 pin to 64 pin. 

The Logical Connection is available from our stocking dis- 
tributors. Or ask an A P rep how we can make a custom Logical 
Connection for you. 

Call TOLL FREE, 800-321-9668 for the name of the distributor 
near you. (In Ohio, call collect; (216) 354-2101) 


AP PRODUCTS INCORPORATED 
9450 Pineneedle Drive 
P.O. Box 603 
Mentor, Ohio 44060 
(216) 354-2101 
TWX: 810-425-2250 
In Europe, contact AP PRODUCTS GmbH Baeumlesweg 21 ¢ D-7031 Weil 1 ¢ W. Germany 
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WANTED *’consutants 


For prestigious per diem assignments involving significant national exposure. 
Opportunity to be regular, part-time faculty/instructor for major seminar activity. We 
are interested in a wide range of technical and managerial areas, including: 


e Systems Integration e CAD/CAE; Workstations 

e Advanced Microprocessor Applications ¢ Communications 

e Technical Operating Systems e Circuit Design 

e High-Level Programming for Design e Team Approaches to Design 
e VLSI/MSI/LSI 


plus other areas of specialization in electronics engineering and technical 
management. Send biographical statement indicating specialties to: 


331 Madison Ave., Suite 603 
New York, N.Y. 10017 





















J.S. Pecorella 
(212) 687-9211 








The home of the brave 


To the Editor: I quite agree with Ir- 
win Feerst and the Committee of 
Concerned EEs (Readers’ comments, 
“Embattled EEs,” March 8, p. 8) that 
the willingness of this country’s cor- 
porations to hire foreign graduates of 
U.S. universities “undercuts the eco- 
nomic security of all American tech- 
nical professionals.” Surely these 
alien graduates should be encouraged 
to leave this country; to take their 
academic degrees (mere pieces of pa- 
per), their publications, their patents, 
their Nobel Prizes (mostly in such 
esoteric subjects as genetics and the 
Origins of the universe), their many 
giant companies (Wang, Intel, Tan- 
don, and the rest), their many small 
companies (which are too numerous 
to mention), and their bright-eyed 
children (espcially those who have 
won Westinghouse Fellowships); and 
to return to those places whence they 
came. 

We American professionals would 
then be able to live in the land of the 
free and the home of the brave— 
with no competition from foreigners 
to turn us into cowards—and to en- 
joy a life of leisure and fat salaries at 
the expense of the American con- 
sumer. Better still, why not totally 
avoid the economic insecurity for- 
eigners create and refuse to let the 
alien students into these U. S. univer- 
sities in the first place? As a fringe 
benefit of refusing them admission, 
even American graduate students 
will share in the joys of working in 
the land of the free and the home of 
the brave. 

Prabjit Singh, Ph. D. 
Poughkeepsie, N. Y. 


A correction 


A headline in the issue of Feb. 23 
(“Honeywell adds another VHSIC- 
technology part for the commercial 
market,”’ p. 42) incorrectly implied 
that Honeywell Inc.’s HE2000 is a 
“VHsIC-technology”’ part. In fact, 
however, the device will be built with 
a forerunner of Honeywell’s process 
for the Defense Department’s Very 
High-Speed Integrated Circuits 
Program. 
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TECHNICAL INFORMATION FROM THE LEADER IN MLCs 





Avoiding stress in surface-mounting 


MLC chips 


The most critical factor in surface 
mounting multilayer ceramic chip 
capacitors, thermal shock, can be 
avoided by preheating the capacitors 
before they contact the solder. Figure 
1 indicates the ideal temperature pro- 
file for wave soldering MLC chips. 


Temperature Guidelines 


As the chart shows, the ideal 
guideline for preheating is to raise 
the chip temperature at a rate of 
approximately 2°C per second to 
within 100°C of the solder bath. 
Although the preheat rate is impor- 
tant, the more critical parameter is 
the differential between chip and 
solder temperatures when the two 
meet. The closer these two tempera- 
tures, the less likely there will be 
thermal shock. 


Wave Soldering 


Figure 2 charts the internal tem- 
perature of an MLC chip during a sin- 


Preferred Wave Solder Profile 
for Ceramic Chip Capacitors 






280°C 
Solder Temperature = 
A\, 260° for 3 sec 
240°C \ 
Oo 200°C 
= +180°C 
© 
& C2) Pay 
5 “——~ Acceptable Range 
0 20 40 60 60 100 120 140 160 180 
. Time, Sec. 
Fig. 1 


gle-wave-soldering operation. The 
ceramic chip is mounted on the bot- 
tom side of the board with an imbed- 
ded thermocouple. Although the rate 
of increase in the capacitor tempera- 
ture is 4.5°C/sec., no thermal shock 
is observed, since the capacitor is 
brought to within 50°C of its peak 
temperature in the solder wave. 


Photo: This experimental circuit board from Texas Instruments shows the surface 


mounting technique. The board is not an available commercial product. 
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Fig.2 Internal MLC rahi Temperature 


During Wave Soldering to PCB 
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~~__ Temperature on 
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Solder Conditions: 
Belt Speed = 6 fpm 
Solder Wave = 160°C 


3 sec. 


a t 
Start End Start End Air 
Preheat Preheat 1st 2nd Cool 
Solder Solder 
Wave Wave 
e e 
Discussion 


Bottom-sided (solder-side) solder- 
ing results in critical temperature dif- 
ferentials between PC board and 
chip, as shown by comparing chip 
with board temperature using an 
additional thermocouple mounted on 
a copper runner on the top side of 
the board. Here peak board tempera- 
ture was 118°C versus a chip tem- 
perature of 173°C when coming into 
contact with a 260°C solder wave 
for 3 sec. 

AVX results show that the cooling 
cycle is as important as the preheat 
cycle. Gradual cooling not only 
avoids thermal shocking of the ca- 
pacitor, but also allows relaxation 
of thermal stress in the solder and 
boards. 

For a technical paper discussing 
the critical aspects of surface mount- 
ing ceramic chip capacitors, com- 
plete and return the coupon below. 


|] Please send me the AVX Technical 
Paper ‘Chip Capacitors Relating 
to Surface Mounting Technology’ 

[_] Please send me literature 
describing AVX MLCs. 


Name 


Title 


Address 
City 
-) | |, ere | 5 


NO acca edie erarewioninenensi annette 
Send to: AVX Corporation, PO Box 867, 
Myrtle Beach, S.C. 29577 
[: Technology 
A For The Times | 


Oot go) 5 ae a ne a eer | 


AVX and AVX TechFile are trademarks of AVX Corporation. © 1984 AVX Corporation 
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CELEBRATE THE FIRST. 


The first 512K EPROM is here. 


You think Fujitsu came out with the 
world’s first 512K EPROM? No, gomena- 
sai. You think Intel’s got the first chip 
big enough to hold an entire operating 
system? No way. 

It’s Advanced Micro Devices. 

And the Am27512 is just the latest 
reason our memory family is skyrocketing. 

There’s also our world record speed- 
ster, the 256K EPROM, as well as our 
really hot 128K and 64K EPROMs. 

We've got the biggest family of 
EPROMS there is. From 2K to 512K. 

And our other products are just as hot. 

We'll put you as far ahead 
of the competition as we are. 

Controllers. Bipolar and MOS micro- 
processors. Communication circuits. 
Signal processors. 

And nobody makes as many peripher-. 
als for as many microprocessors as AMD. 





en tonnaeseenenmnaennneeee see And every 
The International Standard of : : 
Quality guarantees a 0.1% AQL on all single chip 


electrical parameters, AC and DC, meets or ex- 


the entire operati e, 
—EDee—— ceeds the 
International 


Standard of Quality. 

Next time you need an EPROM, give 
AMD a call. 

We'll give you something to celebrate. 





Advanced Micro Devices <1 


For a sales agent nearest you, write the word “EPROM” on your letterhead and mail it to 
Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 





Editorial 





The Pentagon should keep its hands off publication rights 


he Department of Defense has for some 
time been conducting an offensive that 
-amounts to a full-scale attempt to smother 
the academic tradition of full and open com- 
munication about scientific and technologi- 
cal innovation. It has been doing so in a 
misguided attempt to keep unclassified ma- 
terial that it deems militarily sensitive from 
reaching the Soviet Union. 

Now the Pentagon has pushed another 
spearhead into the battle: it wants to control 
the publication of research papers in certain 
fields. That action has elicited a cry of an- 
guish from the presidents of the California 
Institute of Technology, Stanford, and the 
Massachusetts Institute of Technology, 
whose protest took the form of a letter to 
Under Secretary of Defense Richard De- 
Lauer. The letter pointed out that the latest 
provision, approved by an internal Defense 
Department committee, goes far beyond 
what the universities had been willing to 
accept. 

What the military has in mind is three 
levels of control over the publication of pa- 


pers resulting from research it supports. The 
first level covers areas not considered sensi- 
tive and would require submission of papers 
to the department, for its information only, 
when they are submitted for publication. 
The second level concerns sensitive areas of 
basic research. Papers would be sent to the 
Pentagon 60 days before publication; its re- 
view would be advisory. The third level— 
the one that is causing all the trouble— 
would require submission 90 days before 
publication and give the Pentagon the right 
to insist on changes or to bar publication. 

The Pentagon seems unwilling to under- 
stand two facts of technological life: first, 
without the cross-fertilization of free publi- 
cation, the flow of advances would slow to a 
trickle; second; no matter how tightly the 
department restricts publication, it cannot 
build the perfect dam—take the atomic 
bomb as an example. It is also useful to note 
that in the Soviet Union, the exchange of 
ideas is severely restricted. What scientific 
or technological advance worth mentioning 
has come out of Moscow lately? 


Gasing up the engines of science and technology 


t’s nice to see that even as the Pentagon 

tries to include more and more research 
and development in its embrace, the tempo 
continues to quicken. The University of Tex- 
as, moving smartly toward its avowed goal 
of becoming a world-class research institu- 
tion to be mentioned in the same breath as 
the Caltechs, Stanfords, and MITs, has creat- 
ed 32 chairs, endowed for $1 million apiece, 
in the sciences and engineering. The money 


is coming from several sources. An anony- 
mous Texan is giving $8 million, to be 
matched by five Texas foundations; the oth- 
er $16 million will be contributed from a 
fund that traces its income to oil revenue. 

The next time the gas pump races toward 
$30 or so for a fill-up, it will be comforting 
to realize that the ringing is really the sound 
of the boundaries of science and technology 
pushing outward in Austin. 
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SIEMENS 





We’d like to tell you more, about 
our silicon temperature sensors 





Delicately gripping or firmly These sensors work by too. Just write to Siemens AG, 
grabbing — robot hands can do a resistance strain Infoservice/B 8319, Postfach 156, 
both, thanks to advanced gauge principle, but D-8510 Furth, quoting “Silicon- 
sensors, for example but consist of a silicon diaphragm pressure sensors’. 
silicon-diaphragm Se ae 
grated resistance bridge. | Typical pressure ranges 
pressure sensors 7 50to Tank level and 
from Siemens. The product range Their major features: 100 mbar dynamic pressure 
with its exceptional @ highly sensitive: output signal 200 mbar Blood pressure 
: : 100 to 200 mV for 5V bridge ‘ber Garomeier 
measuring bandwidth voltage . 500 mbar Automobiles (ignition 
from less than 40 mbar ® exceptionally linear to10 bar and mixture control, 
to 1000 b characteristics hydraulic brakes, 
Oo ar e extremely fast response: cooling) 
covers all common applications — natural frequency of diaphragm 50 to Pneumatic and hydraulic 
from measuring blood pressure approx. 100 kHz 1000 bar uses in machine tools, 5 
through to the hydraulics of @ high load-cycle stability through waa aE : 
robots and building plant. fatigue-proof silicon diaphragm. co 
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(Oo) (eo) mel stsleslarse 
generators... 


Designed for bench use— 
Model 801C 


e Easily programmed through the 
front panel keyboard 

@ Quick recall of up to 18 formats 
or make up your own 

@ Select from five monochrome 
patterns and 16 color patterns 

e A 64 character library to choose 
from or make your own 
characters 


Designed for automated 

test systems— 

Model 801CE 

e Easily programmed via the 
IEEE-488 GPIB 

@ Same functions as the 801C 

e 34 additional color patterns 


e Custom patterns can be down- 
loaded from the GPIB 


‘OF 1| eo) am k=) (=>. Gn bl-ws ce) emia) ce)aont-lale)er 


Quantum DaTa 
455 Kehoe, Carol Stream, IL 60188 
(312) 668-3301 TELEX 206 725 


9876543210 
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Signal processors will squeeze 
into one chip, says Tl’s French 


As microprocessor markets have ma- 
tured, semiconductor makers have 
tailored memory and central proces- 
sors onto single chips to serve specif- 
ic system applications. That fate 
could be in store for future genera- 
tions of digital signal processors, sug- 
gests David D. French, who in 
March was named product manager 
for programmable communications 





Job-oriented. Texas Instruments’ David D. 
French says application-specific signal pro- 
cessors could be in store down the line. 


chips at Texas Instruments Inc., in 
Houston. 

In his new post, the 27-year-old 
native of New York State will be 
responsible for TI’s TMS320 digital- 
signal-processor family, modem 
chips, and speech line. The silicon- 
gate n-channel MOS TMS32010—a 
high-speed general-purpose _ signal 
processor that has been in produc- 
tion since the second half of 1983—is 
now being targeted at a wide range 
of duties. Selling for about $100 in 
100-piece quantities, the chip, in 
plastic packages with the same 40- 
pin dual in-line configuration, will 
continue to come down in price. 

Meanwhile, TI designers are put- 


ting the final touches on the next- - 


generation 320 processor, reportedly 
set for introduction next year. Its 
data-path architecture will be en- 
hanced for higher speeds with more 
parallel-processing capabilities along 
with more on-chip memory. But the 
chip will still be general-purpose. 
French declines to discuss the fu- 





ture 320 product but does say that 
application-specific signal processors 
could emerge in the third generation. 
This might happen if the company 
tailors speeds and on-chip data 
streams with different architectures 
or makes additions to existing fea- 
tures, such as the 32010’s current 
single-cycle 16-by-16-bit multiple 
instruction. 

The first of TI’s dedicated signal- 
processing peripheral chips—an ana- 
log input channel and an output 
channel (AIC/AOC)—were announced 
at the recent International Confer- 
ence on Acoustics, Speech, and Sig- 
nal Processing, in San Diego [E/ec- 
tronics, March 22, p. 42]. They are 
intended to ease the task of interfac- 
ing analog signals to and from 16-bit 
digital data buses, which could be 
controlled by a 320 processor. 

“The third generation is still a lit- 
tle hazy. But as the industry and 
market for digital signal processing 
evolve, we will begin to have a clear- 
er view of what types of customers 
will be served best with application- 
specific chips,” says French, who 
joined TI in 1977, after completing 
his BSEE at the University of Roches- 
ter. Before his appointment to the 
communications product line, he was 
manager of TI’s_ single-chip mi- 
crocomputers. 


Motorola’s Morgan foresees 
memories with ‘personality’ 


Semicustom memory chips? Well, 
not exactly. But as storage densities 
reach the megabit level, component 
makers will have to integrate the 
right “‘personality” into devices, says 
the new director of MOS memory 
marketing at Motorola Inc., in Aus- 
tin, Texas. 

“The market will definitely take 
on a new flavor in the megabit era,” 
predicts Jack Morgan, 39, who ser- 
ved as Motorola’s regional sales 
manager in Detroit before his recent 
move to central Texas. Morgan’s 
past dealings with chip customers in 
the auto industry—many of them 
large-volume buyers of custom de- 
vices—will give him a feel for estab- 
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rom the innovative leader in 
high speed operational amplifiers... 





Three more revolutionary op amps that give you 
maximum performance with minimum design effort. 


For designs that require high 
speed operational amplifier perform- 
ance, the Comlinear 200 Series is 
your one-step solution. 


The CLC200. Exceptional 
settling time. Superior thermal 
tail characteristics. 


Consider first the new CLC200. 
Its DC to 100OMHz —3dB bandwidth 
remains virtually unchanged over 
inverting and non-inverting gain set- 
tings of 1 to 50. Add to that a rise 
time of 3.6nsec and a settling time of 
25nsec to 0.02% with <imV ther- 
mal tail, and you can see why the 
CLC200 is the natural choice for any 
application involving high-speed 1 a 
information. Not only is the CLC200 


fast, but it also has ample drive cap- 


ability (+12V, +100mA) to remain 





oscillation-free even when looking into 
the high and widely varying capacl- 
tance of a flash A to D converter. 


The CLC210. 60Vpp output. 

If you’re designing high-resolution 
displays you're probably resigned to 
designing your own custom driver 
amps as well. Not any more. The 
CLC210 is the second member of our 
new family. It features DC to SOMHz 
bandwidth, greater than 5MHz full- 
power bandwidth (at 60Vpp) and a 
powerful + 30V, +50mA drive capa- 
bility. Comlinear’s drop-in ease-of-use 
lets you forget about re-inventing the 
amplifier, and concentrate instead on 
improving display technology. The 
CLC210’s unparalleled full power 
bandwidth and high output voltage 
also make it an excellent choice for 
directly driving varactors in VCO con- 
trol loops and phase-correction loops. 


Comlinear 


Corporation 


The CLC220. Speed and 
bandwidth redefines the state 
of the art. 


For DC to 200 MHz, rely on the 
CLC220. With exceptional speed char- 
acteristics of 1.6nsec rise/fall times, 
8000V/usec slew rate, and 12nsec 
settling time to 0.02% (with <imV 
thermal tail), the CLC220 defines the 
state of the art in high-speed opera- 
tional amplifiers. Use it with ease and 
confidence in applications from data 
conversion, fiber optics, and more. 

Look into the Comlinear 200 Series 
high performance operational ampli- 
fiers. All are priced below $100 in 
100-piece quantities. For the full story, 
call or write us today. Comlinear 
Corporation, 2468 East 9th Street, 
Loveland, CO 80537 (303) 669-9433. 
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Published by Electronics Magazine... 


Books of special interest to our readers 





Circuits for Electronics Engineers 

Almost 350 diagrammed circuits arranged by 51 
of the most useful functions for designers. Taken 
from the popular “Designer’s Casebook” of Elec- 
tronics, these circuits have been designed by en- 
gineers for the achievement of specific engineer- 
ing objectives. Pub. 1977, 396 pages, softcover. 
Order No. R-711, $17.95. 


Electronic Circuits Notebook 

Contains 268 completely illustrated electronic cir- 
cuits conveniently arranged by 39 vital functions, 
including amplifiers, audio circuits, control circuits, 
detectors, converters, display circuits, power 
supplies and voltage regulators, function 
generators, memory circuits, microprocessors, 
and many others, as published in Electronics 
magazine 1977-1980. Companion volume to 
Circuits for Electronics Engineers. Pub. 1981, 
344 pages, softcover. 

Order No. R-026, $17.95. 


Design Techniques for Electronics Engineers 
Expert guidance at every point in the development 
of an engineering project—making measure- 
ments, interpreting data, making calculations, 
choosing materials, controlling environment, lay- 
ing out and purchasing components, and inter- 
connecting them swiftly and accurately. Nearly 
300 articles from Electronics’ “Engineer's 
Notebook,” with more than 500 diagrams and 
tables. Pub. 1977, 370 pages, softcover. 

Order No. R-726, $17.95. 


Microelectronics Interconnection 

and Packaging 

Articles from Electronics include sections on litho- 
graphy and processing for integrated circuits, 
thick- and thin-film hybrids, printed-circuit-board 
technology, automatic wiring technology, IC pack- 
ages and connectors, environmental factors af- 
fecting interconnections and packages, 
computer-aided design, and automatic testing. 
Pub. 1980, 321 pages, softcover. 

Order No. R-927, $15.95. 


Order today using this coupon! 


ELECTRONICS MAGAZINE BOOKS 
1221 Ave. of the Americas 

New York, N.Y. 10020 

(Telephone 212/997-2996) 
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Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems 
Practical orientation to all aspects of micro- 
processors and microcomputers in 95 articles 
from Electronics covering low-end microcon- 
trollers, mid-range microprocessors, high- 
performance 16-bit microprocessors, high-speed 
bipolar processors, peripheral support chips, 
signal processors, board-level microcomputers, 
software and applications. Pub. 1980, 482 pages, 
softcover. 

Order No. R-011, $18.95. 


Basics of Data Communications 

This compilation of essential articles from Data 
Communications magazine includes chapters on 
terminals, acoustic couplers and modems, com- 
munications processors, networking, channel per- 
formance, data link controls, network diagnostics, 
interfaces, and regulations and policy. Pub. 1976, 
303 pages, softcover. 

Order No. R-608, $15.95. 


Practical Applications of 

Data Communications 

Selected articles from Data Communications 
magazine cover architecture and protocols, data- 
link performance, distributed data processing, 
software, data security, testing and diagnostics, 
communications processors, and digitized-voice 
and data-plus-voice. Pub. 1980, 424 pages, 
softcover. 

Order No. R-005, $17.95. 


Personal Computing: Hardware and 
Software Basics 

More than 50 articles from leading publications 
provide information on personal computing hard- 
ware, software, theory and applications. Pub. 
1979, 266 pages, softcover. 

Order No. R-903, $15.95. 


Active Filters 

Covers the theory and practical implementation of 
filter networks built with active elements. Includes 
design tables and computer/calculator programs, 
as published in Electronics. Pub. 1980, 133 pages, 
softcover. 

Order No. R-003, $11.95. 
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Closer work. Jack Morgan of Motorola be- 
lieves that larger memories will mean more 
application-specific designs. 


lishing close ties with memory users. 

“As memories get larger, much 
closer work [will be required] with 
the customer base,” he notes, adding 
that Motorola already encourages 
“cross-pollination” between its field 
sales force and plant engineers. “No 
longer will the memory business be 
strictly a ‘hunt’ for universality; the 
search will be for the optimum and 
application-specific designs.”’ 

Megabit chips—and some at the 
256-K level—are expected to have a 
wide range of features and on-chip 
logic. Winning the memory battles of 
the future will mean matching the 
right features to the right customer, 
believes Morgan, who joined Motor- 
ola as a product engineer in June 
1967, after completing his BSEE at 
Arizona State University. 

Nearly all Motorola’s future MOS 
memories will have at least one com- 
mon denominator: low-power com- 
plementary-MOS technology. Every- 
thing from 1-Mb dynamic random- 
access memories to erasable-pro- 
grammable read-only memories will 
be made in C-MOS, he promises. 

In addition, Motorola will contin- 
ue to emphasize fast static RAMS, 
which the company regards as a key 
element in supporting future high- 
performance 16- and 32-bit micro- 
processors in its 68000 family. Mor- 
gan also believes that many RAM ap- 
plications will favor statics over high- 
er-density dynamic memories be- 
cause fewer peripheral components 
are needed to support overhead. 
Such applications will include robot- 
ics, factory-automation equipment, 
and real-time computing systems. 
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viicrolabeller Pius: 
The Microdocumentation System. 





on On ae MULTIPLE MATERIALS AND 
Requirements MULTIPLE FORMAT SIZES FOR ADHESIVES FOR MULTIPLE 
In-house... MULTIPLE APPLICATIONS ENVIRONMENTS 
THE EPC MICROLABELLER PROMs _ @ High Pressure Freon Board 
PLUS™ is a microcomputer Integrated Circuits Washes and Vapor 
integrated with an industrial Wire Degreasers 
printer and a comprehensive Cable e High Temperature 
assortment of label forms and as ene ® Molten Solder DIPs 
materials, creating a complete é Yanpeecreer 
labelling and documentation Floppy Disks Pre | 

e Removable for Wire 


Printed Circuit Boards 
Property Identification 
Book and Paper Catalogs 
Return Address Labels 
And Many Others 


system for electronic part and 
system identification. 


It is designed to be “versatile 
and easy to use” ina 
manufacturing environment by 
manufacturing people. 

The Microlabeller Plus™ has 
serial number capability, non- 
volatile RAM, and many other 
user friendly features. 


EPC eoeanie 


corporation 


Harnesses or EPROM 
Reconfiguration 


UL Rating Plates 
Oil and Solvents 
Heat Shrinkable Sleeves 





3681 €Enochs Street 
Santa Clara, California 95050 
(408) 746-0333 
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- THE NEXT DESIGN FRONTIER. new, free video tape, “The Next Design Frontier’ 


sNalsHroler-Bivesepiene(—je)iemiioulolmeeneeimacyiy 








¥/ LONI GOUU Wo J ANQ OU: UDCOMING J2-Hil 
Z80,000" MPU. It's a fascinating journey to 
the center of the world’s most advanced 
microprocessors — using the most advanced 
wslo(croniaato(esielenenvonllole)iomslelmelumeslelsine reli 
now. Because supplies of this valuable tape 
are limited! 


















PE 


elE PE bE. Zool} tw | PE TOL bt Tw il us 
You'll discover how the incredibly fast Z800 
MPU is the perfect upgrade to your Z80® designs. 
see 256 bytes of on-chip cache memory in 
action. Don't miss it when the Z800 MPU's high- 
performance pipelined architecture comes to 
life in color! . 


WATCH THE SINGLE CHIP Z80,000 MPU 

PERFORM LIKE A 32-BIT MAINFRAME! 

sNarsmrslo(s\on (olelsn linet enisle Aen sean icaii= 
brought the performance of a 32-bit main- 
frame to a single IC. Find out how the Z80,000 
MPU performs a remarkable five million instruc- 
tions per second with its 6-deep pipelined 
architecture. See why the Z80,000 chip is the 
fastest, most flexible, most powerful 32-bit micro 
you can buy! 


ACT NOW. SEND FOR YOUR FREE CASSETTE OF 
“THE NEXT DESIGN FRONTIER’ 

If you're an engineer seriously concerned 
olololblmielsmielelioNe)m=)(-(e18Ke)sllonel= lesammialsyemele| 
must see Zilog’s “The Next Design Frontier” 
There has never been anything like it, because 
there's never been anything like the Z800 MPU 
and the Z80,000 MPU. To get your free cassette, 
Heeler mill RelelmiatsKeeleleeekeiens—)elepimellesem iia! 
s1@LUNMm OLUISIIAT= SSReO 1K0 MLV Conlm ole)lem(@MAllele ma ba\on 
Gojasholoyersyelcmicvolan ublelieoriloeswercy tom Dy-)1 
Avenue, MS C2-6, Campbell, CA 95008. Act 
now! Supplies are limited. 


Vhs{ 0/0 Ko sate W410 00 Ckotr=nsxe(el-)entets «ne WAllole pubelen 
Z80 is a registered trademark of Zilog, Inc. 
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Pioneering the Microworld 


YES! | WANT ZILOG'S FREE TAPE, “THE NEXT 
DESIGN FRONTIER’ 


LC Please send me a free copy of “The Next Design Frontier’ 
Ek i2" VHS O 1/2" Betamax 3/4" Video 
CL] NO. I'm not interested in success at this time. 


Name 


Title 


Company. 


Address 
State Zi 


EL 5/3/84 Offer good through August 1984. 
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Never HAS SO LITTLE MEANT 
SO MUCH. 


In the last decade, we’ve 
opened more technological gates 
than anyone. 

In both CMOS and bipolar. 

Our 11,000 gate 2 micron CMOS 
array is just part of the story. We 
also offer TTL up to 2,000 gates. ECL 
to 3,000 gates. And 400 to 11,000 
gate CMOS arrays. Not to mention 
our 100K- and IOKH-compatible 
ECL arrays. 

Of course, a gate array is only 
as good as the people behind it. 
And at NEC, we have some of the 
best support engineers. Ready to 
help you take your design from start 
to finish. 

With easy-to-use CAD tools. 
And sophisticated software capable 
of simulating up to 20,000 gates. 
All available at our 18 customer 
design centers, worldwide. 

As for quality, we offer 100% 
burn-in, standard. At no extra cost. 
And you won't have to wait long 
to get it. Our turnaround is as 
quick as 8 weeks. 

So next time you need a gate 
array, weigh your alternatives. 

Then call NEC. 


WERE TAKING ON THE FUTURE. 


For the fastest response to your questions or for more detailed information 
call us TOLL FREE at 1-800-556-1234, ext. 188. In California, call 1-800-441- 2345, 
ext. 188. 


NEC national sales offices: Woburn, MA (617) 935-6339 - Melville, NY (516) 
423-2500 - Poughkeepsie, NY (914) 452- 4747 - Ft. Lauderdale, FL (305) 776-0682 - 
Norcross, GA (404) 447-4409 - Columbia, MD (301) 730- 8600 - Arlington 
Heights, IL (312) 577-9090 - Southfield, MI (313) 559-4242 - Bloomington, MN 
(612) 854-4443 - Austin, TX (512) 346-9280 - Dallas, TX (214) 931-0641 - 
Orange, CA (714) 937-5244 - Cupertino, CA (408) 446-0650 


© 1984, NEC Electronics Inc. 
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In my opinion 





It’s time for a push on graphics standards 


by Tom Clarkson 
President, Graphic Software Systems 


Twenty-odd months 
ago, Intel, Tek- 
tronix, and Digital 
Equipment Corp. 
(later joined by 12 
other hardware and 
software manufac- 
turers) announced 
plans for adoption 
of two. computer- 
graphics standards: 
the Virtual Device 
Interface (VDI) and 
North American 
Presentation Level Protocol Syntax (NAPLPS). 
These companies hoped their alliance would 
spur the International Standards Organization 
and American National Standards Institute to 
quickly adopt graphics standards so that prod- 
ucts incorporating them would begin appearing 
in the marketplace. | 

Nevertheless, progress has come slowly in de- 
ciding what standards are needed and in defin- 
ing and adopting them. Technical complexity, 
vested interest on the part of manufacturers, and 
regional, national, and even international politics 
have thwarted adoption efforts. 

Now we think another push can bring the 
graphics-standards effort to fruition. What’s 
called for is some well-placed effort with the 
appropriate standards committees, coupled with 
timely introductions of hardware and software 
products incorporating draft versions of the ma- 
jor graphics standards. Such actions can help 
give the industry better graphics standards—and 
faster than we’ll see them if major powers in the 
industry adopt a wait-and-see attitude and don’t 
act until after the final standards have been 
adopted. The market needs standards badly: its 
potential can’t be realized without them. 

At present, NAPLPS, VDI, and the Graphical 
Kernal System (GKS) appear to have earned the 
support of the ISO and ANSI. The three are com- 
plementary: VDI and GKS are intrasystem stan- 
dards, while NAPLPS is an intersystem standard. 

VDI, a software standard, allows hardware-de- 
vice independence. Graphics software based on 
VDI does not need to consider the characteristics 
of a specific output device but can deal with 
conceptual graphics models. GKS, a program- 
mer’s standard interface to define graphics func- 
tionalities, allows for easier incorporation of 
graphics into any application. 


Transmitting graphics between systems re- 
quires a different standard—in this case, 
NAPLPS. It supports system-to-system communi- 
cations and will accommodate higher-perfor- 
mance, higher-resolution hardware as it becomes 
available. 

The problem the market faces at this point 
lies not in the standards themselves, but in the 
adoption process. By working with various stan- 
dards organizations and industry groups, and 


‘incorporating the standards into products, com- 


puter-graphics equipment manufacturers can 
help both push and pull the standards into exis- 
tence. Active involvement by the manufacturers 
will define the standards better and faster, and 
will also stimulate demand from the marketplace 
for products incorporating these standards. Once 
accustomed to graphics products that are porta- 
ble and easier to use, the market will want more. 

Some manufacturers are already taking such 
actions. Representatives of Intel, Graphic Soft- 
ware Systems, Hewlett-Packard, Tektronix, and 
other companies are serving on ANSI or ISO com- 
mittees to help draft standards. Also, Intel is 
chairing a special-interest group that represents 
the manufacturers of graphics products within 
the National Computer Graphics Association. 

Standards-based products, though difficult to 
design now because developers must anticipate 
what the standards will be, are already reaching 
the marketplace. At present, both VDI (as driv- 
ers) and GKS are being offered in some original- 
equipment-manufacturer software packages. As 
for hardware, VDI and NAPLPS products have 
already appeared in low-level-integration prod- 
ucts as add-on graphics-only boards. The next- 
higher level, intelligent graphics subsystems, be- 
gan appearing in 1982. The highest level of 
integration—entire standards-based graphics 
controllers on a chip—will likely appear some- 
time in 1985. (GKS, being much more complex, 
may not be entirely integrated into silicon.) 

The manufacturers are not trying to sidestep 
the authority of the standards groups, merely 
giving the market what it is asking for. Follow- 
ing their lead by both building the standards 
into products now and actively supporting the 
standards organizations will help give us all bet- 
ter standards, faster. 


On this page, Electronics will periodically invite 
the expression of outside views concerning issues 
of importance to the electronics industries. 
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“ALTAIR” Transparent 
Conductive Coatings. 


The true beauty of ALTAIR™ is not LCDs, Flectrolurhinesent — 
its very low surface resistance but EMI-RFI shields, IR filters, and. 
that it can’t be seen. In fact, Windscreen he oe 
ALTAIR™ is so 
transparent this ad. 
was photographed | 
through a sheet of | 
polyester coated § 
with ALTAIR™ to 
demonstrate this 
unique quality. 
The ALTAIR™ = —_ 
coatings produced 
by Southwall “I 
Technologies are = ~15 
finding theirway ov 
into such products —s_—w 
as: Touch panels, —___ ALT 
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Meetings 





Consumer Electronics Show, Elec- 
tronics Industry Association (CES, 3 
Illinois Center, Suite 945, 303 E. 
Wacker Dr., Chicago, Ill. 60601), 
McCormick Convention Center, Chi- 
cago, June 3-6. 


International Symposium, Society for 
Information Display (Hilda Ham- 
mond, Palisades Institute, 201 Var- 
ick St., New York, N. Y. 10014), San 
Francisco Hilton, June 4~7. 


Robots 8, Society of Manufacturing 
Engineers (RI/SME, Box 930, Dear- 
born, Mich. 48121), Cobo Hall, De- 
troit, June 4-7. 


International Conference on Con- 
sumer Electronics, IEEE (Stuart J. Li- 
poff, Arthur D. Little Inc., 15 Acorn 
Park, Cambridge, Mass. 02140), 
Westin Hotel, Rosemont, Ill., June 
6-8. 


Ohmcon/84, IEEE (Electronic Con- 
ventions Inc., 8110 Airport Blvd., 
Los Angeles, Calif. 90045), Franklin 
County Veterans Memorial Auditori- 
um, Columbus, Ohio, June 12-14. 


Advanced Manufacturing Systems 
Exposition & Conference, Banner & 
Greif Ltd. (AMS 84, 708 Third Ave., 
New York, N. Y. 10017), McCor- 
mick Place, Chicago, June 12-14. 


Summer 1984 Usenix Conference, 
Usenix Association and Software 
Tools Users Group Inc. (Usenix 
Conference Office, Box 385, Sunset 
Beach, Calif. 90742), Hotel Utah, 
Salt Lake City, June 12-15. 


International Computer Show—Co- 
logne, (Messe und_ Ausstellungs 
GmbH, Koln, Messeplatz Postfach 
210760, D-5000 Koln 21), Cologne, 


Germany, June 14-17. 


42nd Device Research Conference, 
IEEE (Pallab Chatterjee, Texas In- 
struments, M/S 369, Box 225621, 
Dallas, Texas, 75265), University of 
California, Santa Barbara, June 
18-20. 


13th International Conference on 
Quantum Electronics, American 


Physical Society, Optical Society of 
America, and IEEE (OSA, 1816 Jeffer- 
son Place, N. W., Washington, D. C. 
20036), Anaheim Convention Center, 
Anaheim, Calif., June 18-21. 


Conference on Lasers and Electro- 
Optics (CLEO), IEEE and Optical So- 
ciety of America, (OSA, 1816 Jeffer- 
son Place, N. W., Washington, D. C. 
20036), Anaheim Convention Center, 
Anaheim, Calif., June 19-22. 


Armed Forces Communications and 
Electronics Association Conference 
and Exposition (AFCEA, 5641 Burke 
Center Parkway, Burke, Va. 22015), 
Washington Sheraton Hotel, Wash- 
ington, D.C., June 19-21. 


Computerized Office Equipment 
Expo/Office Information Systems 
Conference, Cahners Exposition 
Group (Janet Schafer, Cahners Pla- 
za, P.O. Box 5060, Des Plaines, III. 
60018), O’Hare Exposition Center, 
Rosemont, Il. June 19-21. 


First International Conference on 
Computers and Applications, IEEE 
(Harry Hayman, IEEE Computer So- 
ciety, 1109 Spring St., Suite 300, Sil- 
ver Spring, Md. 20910), Beijing (Pe- 
king), China, June 20-22. 


26th Electronic Materials Confer- 
ence, The Metallurgical Society of 
AIME (420 Commonwealth Drive, 
Warrendale, Pa. 15086), University 
of California, Santa Barbara, June 
20-22. 


IEEE VLSI Multilevel Interconnec- 
tion (V-MIC) Conference, IEEE 
(Thomas E. Wade, Microelectronics 
Research Laboratory, Electrical En- 
gineering Department, P.O. Drawer 
EE, Mississippi State University, 
State College, Miss. 39762), Hotel 
Inter-Continental, New Orleans, 
June 21-22. 


Conference on the Forefronts of 
Large-Scale Computational Prob- 
lems, American Federation of Infor- 
mation Processing, et al (Hal Ra- 
veche, A311 Physics Building, NBS, 
Washington, D. C. 20234), Gaithers- 
burg, Md., June 25-27. 
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THE GREATEST OF ZS. 


Fairchild proudly announces Max.Taa Max.TAa Max. Contact your nearest Fairchild 

the latest example of lsoplanar-Z™ Commercial Military ICC sales ellis aire ask aoa the 
a) | - | best new S made. Startin 

highest ceced, highest reliability G4 (868) ee rzoma | at. Y 
PROM made. The 64K 932565. saeco ye ee 33309 Ist le See ; 

And it even comes with its - i ” Federal Way, WA 98063-9701. 
own family. In 16K and 8K. It also 16K (2Kx8) (506) 591-3374. Fairchild Camera 
comes with the highest program- a i cL and Instrument Corporation. 
ming yield in the industry. BK (1Kx8) 


(Were just as confident about veeas) an pons 195 mi” ‘ 
reliability. Because with over 93Z451A  35ns 4S ns_—-135MA Memory & High Speed 


a trillion cell-hours of testing, Available in 24-pin dual-in-line and 28-pi a vic 
ees ae | POG Ive 


in 24-pin flatpak. lsoplanar-Z is a trademark of Fairchild Camera and Instrument 


failu res. Not one!) Corporation for Memory & High Speed Logic Division. 
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Gould... Innovation and Quality in Logic Analyzers 


The K105-D analyzer with 
Trace Control™ helps you find 
faults quickly and easily. 


For most engineers, the frustra- 
tion is notin solving the problem. 
But in finding It. 


Not anymore. Take the Gould 
K105-D logic analyzer. It can 
help you isolate errors and their 
causes quickly and easily. Be- 
Cause now you can capture and 
examine several possible cause 
areas with a single pass. 


Advanced program tracking 
and data capture. 


Flexibility is the key. 


With 8 levels of Trace Control, you 
can follow every bend and turn 

in your program flow. No matter 
how complex. And capture widely- 
separated slices of code better 
than any other triggering method. 


Although faults and their causes 
may be separated by thousands 
of lines of code, the K105-D 
records only what you want to see. 


Once captured, the K105-D 
brings these windows of informa- 
tion directly to the screen for your 
analysis. 


This selective recording con- 
serves memory. While it helps you 
get at the problem—and solve it 
—in less time than ever before. 


An analyzer that speaks your 
language. 

The K105-D speaks simple 
assembly language, not complex 
object code. Quite fluently, we 
might add. 


With our disassembly modules for 
the 68000, 8086, 8080, 8085A 
and Z80® B microprocessors, you 
need only one analyzer for debug- 
ging most popular processors. 


Clear, concise pattern 
definitions. 


With the K105-D, you can define 
all your event patterns with sym- 
bolic labels. These labels can 
represent address locations, data 
values, fetched instructions or any 
control signal you're monitoring. 


And since you create them, 
they're easier to understand and 
remember. 


What's more, Trace Control uses 
English-like commands which 
make for shorter set-ups. Quicker 
comprehension. And a more 
productive engineer. 


To make debugging even easier, 
add the optional dual floppy disk 
drive. With it, you can store up to 
35 set-ups and associated record- 
ings on a single diskette for instant 
recall. 


Now, capture up to 4 segments of complex 
elgeleie- mie modelinreliiigeanel (i ereie 
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You wont get caught in a loop. 


By using the K105-D’s loop 
counter, you can follow a 
sequence of events for a specific 
number of iterations. Then stop 
at will. 


It's a quick way for you to test the 
repeatability of a program func- 
tion. And verify that your code is 
having the predicted effect. 


Integration made easy. 

For the hard part (hardware/soft- 
ware integration), now there's a 
simpler solution. The K105-D's 
100 MHz high speed link. 


It's an extremely precise way to 
see how timing affects software 
execution. And vice-versa. 


Performance above all the rest. 


At Gould, we engineer every 
instrument to be clearly the best 
in its class. 


SO now with your insight and 

the K105-D analyzer, you can 
Capture the problem. And solve it. 
Fast. 


For the name and number of your 
nearest Gould sales representa- 
tive or for a detailed brochure and 
application notes, call us toll-free 
at (800) 538-9320. In California, 
call (800) 662-9231 or (408) 
988-6800. Or write Gould, Inc.., 
Design & Test Systems Division, 
4600 Old Ironsides Drive, Santa 
Clara, CA 95050-1279. 


© 1984, Gould, Inc. 
™Trace Control is a trademark of Gould, Inc. 


The K105-D gives you two levels of HELP 
at the touch of a button. First, step-by-step 
operating instructions that appear along 
the bottom of the analyzer screen. Second, 
a menu that allows you to select more 
detailed “help” should you need it. 


® Z80 is a registered trademark of Zilog, Inc. 


Again, for this task, Trace Control 
can help you track down hard-to- 
find faults. So you end up witha 
program that flows smoothly. 


Error free. In a fraction of the time 
it used to take. 
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high-speed CMOS logic. 


But only National goes beyond talk 
with the broadest and most completely 
— specified HC logic family. 


“ESD protection!” “Latch-up 
immunity!” “LS speeds!” 

It’s easy to talk a good line. 

But at National, weve actu- 
ally buat one: our 54HC/74HC 
microCMOS family. The 
broadest HC logic line in the 
industry. With 195 products 
documented, characterized and 
specified. On paper. 

Products that are easier to 
design with because National 
guarantees AC and DC charac- 
teristics over temperature 
(—40°C to +85°C for 74HC 
and —55°C to +125°C for 
54HC), and over the entire 
power supply range of 2 to 6 
volts. And they're alternately 
sourced by Motorola Inc. 

Reliability? 

Our 54HC/74HC logic family 
is latch-up proof when tested 
at 500mA and +125°C on the 
outputs. It’s also protected 
from ESD. Tests show it 
exceeds the ESD resistance of 
bipolar logic. 





How is this possible? 
Because our small geometry, 
silicon-gate, oxide-isolated 
microCMOS manufacturing 
processes yield exceptional 
quality and reliability. 

Statistics prove it. Our out- 
going electrical process defect 
average (AOQL) is under 
8OPPM, with an actual failure 
rate (HTOpL) of less than 
0).04%/1000 hours at 125°C. 

So, if youre thinking of 
designing high-performance 
CMOS into your next project, 
remember: At National, we're 
not just talking about it. We're 
doing it. 

For a copy of our micro- 
CMOS brochure, contact us at 
2900 Semiconductor Drive, 
MS 23200, Santa Clara, 
California 95051. 


National — 
Semiconductor 
We're doing It 


(a 
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The magazine 
youre reading now 
could be your own. 


Drop off the routing list. Get your own fresh, unclipped copy mailed 
to your home or office. Turn to the subscription card in the back of 
the magazine. If somebody has beat you to it, write: Electronics, 
P.O. Box 430, Hightstown, N.J. 08520. 















News update 





The future of Japan’s controversial 
software bill remains in doubt. At a 
meeting in Honolulu on April 12-13, 
U.S. and Japanese government trade 
Officials again failed to narrow their 
differences on a major point of dis- 
pute. The issue has delayed the draft- 
ing of software legislation that, in the 
words of one U.S. Commerce De- 
partment official, “will have interna- 
tional implications far beyond the 
U.S. and Japan” [Electronics, March 
8, p. 105]. 

The key sticking point in the pro- 
posal, which is sponsored by the 
Ministry of International Trade and 
Industry—in Japan, legislation is 
generally drafted by the affected min- 
istry rather than by individual legis- 
lators—is a provision that would al- 
low a company to code and subli- 
cense software, without the permis- 
sion of the original developer. 

Length of protection. Another dis- 
puted point is the MITI proposal that 
would limit software protection to 15 
years. Software in most other nations 
is protected under copyright law for 
50 to 75 years. Although such com- 
panies as International Business Ma- 
chines Corp. and Burroughs Corp. 
still have software in operation that 
is as much as 25 years old, the point 
is less important to the U.S. side 
than it is to the Japanese. 

MITI might still try to submit its 
measure to the current session of the 
Japanese Diet (parliament) but faces 
opposition not only from U.S. trade 
negotiators, who are acting at the 
urging of major U.S. computer man- 
ufacturers, but from the ruling Liber- 
al Democratic Party. At the direc- 
tion of Prime Minister Yasuhiro Na- 
kasone, the LDP is trying to minimize 
U. S.-Japanese trade conflict, a goal 
that 1s not necessarily shared by the 
powerful government bureaucracy. 

The LDP earlier had some success 
with this strategy when it forced a 
compromise involving certain aspects 
of the telecommunications law that 
had drawn foreign criticism for being 
too protectionist. Now, although Na- 
kasone has not made a public state- 
ment concerning his position on the 
issue of software legislation, he might 
move to break the current deadlock 
as well. —Michael Berger 
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Source Electronics 
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K & E Associates, Inc. 
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Andy Byles 
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Switzerland 


SILICON FOUNDRY SERVICES AND Stolz AG 
STANDARD PRODUCTS: Tae a 
~Silicon Gate CMOS 6502 8-bit Microprocessor family and FRE ah ehiclomerite 
peripheral chips 6521, 6522 6532,6551 at NMOS price Vertriebs ~ Gmbh 
(in stock ready for immediate delivery) ec tiracascs 


-Other CMOS: 


64K ROM, 4K SRAM, Gate Arrays, 74 HC/HCTXXX Logic 
-NMOS: 
16K DRAM 4K SRAM, HKE 80 8-bit Microprocessor compatible to Z80 


Distributor and representative inquiry encouraged 


USA Associate: 


HUA KO ELECTRONICS CO. CID. SEMICOA 


333 McCormick Avenue 
Costa Mesa, Ca 92626 


HEAD OFFICE AND FACTORY: OVERSEAS OFFICE: - + Tel: (714) 979-1900 

9 Dai Shun Street, Tai Po Industrial Estate, 2144, Bering Drive, San Jose, CA95131,U.S.A. TWX: 910-595-1961 

Tai Po N.T. Hong Kong Tel:0-6570373(10 Lines) Tel :(408)946-4990 
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DATA GENERALS MV/FAMILY-TOP PERFORMANCE, NOT TOP DOLLAR 


Forget VAX" 
Data General's ECLIPSE® MV/Family of 


32-bit computers brings you the best price/ 
performance available tor engineering 
applications—while running some of the best 
electronics engineering software. 


TWICE AS FAST AS VAX 

Consider the price/performance graph 
shown below. On the basis of dollar-per-MIP, 
Data General's MV/10000™ gives you twice the performance of the VAX 11/780—at a lower price. 

Now compare the MV/8000°II to the VAX 11/780. Same performance. But the MV/8000I]I is half the price. 
The same holds true when you compare the MV/4000® to the VAX 11/750. And our recently announced 
OEM MV/8000 C offers almost twice the performance of the VAX 11/750. But it’s the same price. 

RUNS THE MOST WIDELY-USED SOFTWARE 

You can run all of the best software on our ECLIPSE MV Series, including TEGAS™ NCA/DVS*' MicroSet-86® 
ECAD’s DRACULA, and Mentor’s CADISYS® | 

And Data General keeps you a generation ahead by bringing you 
comprehensive service plans and industry standard software 
development environments. 


CALL NOW 
For more information on Data General's ECLIPSE MV/Family, call 
1-800-554-4343 and ask for Operator 9F. 


Copyright 1984 Data General Corporation, Westboro MA. ECLIPSE, ECLIPSE MV/4000 and ECLIPSE MV/8000 are DATA GENERAL 
registered trademarks, and ECLIPSE MV/10000 is a trademark of Data General. DEC and VAX are trademarks of Digital 5 6 oY) UB! (40 
Equipment Corp. Prices based on Data General and DEC price lists and other publicly available information as of Jan. 1984. 

TEGAS is a trademark of Calma Co. MicroSet-86 is a registered trademark of First Systems Corp. CADISYS is a registered RELATIVE PERFORMANCE 
trademark of California Automatic Design. 
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Business activity 


10) 





“Trends in instrumentation stocks” 
records the stock mar- 
ket activity of a selected 
group of publicly owned 
manufacturers of test, 
measurement, and ana- 
lytical instrumentation. 
The index weights the 
companies by size and 1981 1982 1983 1984 
therefore reflects their TRENDS IN INSTRUMENTATION STOCKS 
relative performances. 


STOCK PRICE INDEX (1970 
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SOURCE: STANDARD & POOR’S CORP. 








Sales of video-cassette recorders are continuing their torrid pace, according to the latest data 
collected by the Consumer Electronics Group of the Electronic Industries Association. 
VCR sales to retailers soared by 113% in March to 568,387 units from 266,501 units in 
the same month last year. For the entire first quarter, sales to retailers advanced almost 
91% to 1,392,291 units from 729,565 in the 1983 first quarter, the EIA reports. Color- 
television-set sales to retailers in March showed good growth, increasing by over 25% 
to 1,553,618 units from 1,238,027 units a year ago. For the first quarter, color TV sales 
to retailers are up 26% to 3,838,359 units versus 3,042,478 last year. Black and white 
TV-set sales continue to decline, by 18% in March to 443,860 units from 544,877 a year 
ago, and by 10% in the first quarter, to 1,173,370 units from 1,310,737 in 1983. 

With sales of VCRs continuing to be strong, sales to retailers of color video cameras 
increased strongly in March as well, gaining 41% to 37,445 units versus March 1983 
sales of 26,497 units. For the first three months of this year, camera sales rose 32% to 
98,209 units compared with sales of 74,418 units in the first three months of 1983. In 
projection TV sets, the EIA’s Consumer Electronics Group reports that sales to retailers 
in March were up 28% to 13,969 units, compared with the 10,896 units sold in the 
same month a year ago. Sales of projection TVs for the 1984 first quarter advanced 20% 
to 38,536 units from 31,981 units in the same 1983 period. The Consumer Electronics 
Group notes that its data “reflects total market statistics for products produced and/or 
sold in the U.S., regardless of the brand name or country of origin.” 





eee 


Company financings... Plexus Computers Inc., Santa Clara, Calif, maker of a Unix-based 
supermicrocomputer system, raised $6.4 million in new financing. .. . Electronic Systems 
Products Inc., Titusville, Fla., completed a $3 million equity financing. The firm makes 
computer video projectors for computer graphics and __ teleconferencing 
applications.... A total of $5.5 million will flow into the coffers of vision inspection 
system maker Machine Vision International, Ann Arbor, Mich., under terms of an 
agreement signed with a group of investors. The group includes Safeguard Scientifics 
Inc., a technology management firm in King of Prussia, Pa... . Saber Technology Corp., 
San Jose, Calif., received $1 million in new financing to fund its work on an interactive 
graphics work station for automated design. —Robert J. Kozma 
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U.S. ELECTRONICS IMPORTS AND EXPORTS! (MILLIONS OF DOLLARS 


IMPORTS | 
Feb. 1984 | Jan. 1984 | Feb. 1983 
Accounting, computing, and : : : 
data-processing machines 


577 . 


Parts for data-processing 
machines and office calculators 268.404 
Telecommunications, : 


sound-recording, and sound- 
reproducing equipment 


Electronic or electric instruments 
Printed-circuit boards 


Integrated circuits, diodes and 

other semiconductors, tubes, 

piezoelectric crystals, parts 483.509 597.937 
Fixed and variable resistors 


U.S. ELECTRONIC-COMPONENTS PRODUCER PRICE INDEX? (1967 = 160) 


January 1984 February 1983 


48.8 
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Digital bipolar integrated circuits 
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GENERAL U.S. ECONOMIC INDICATORS 


March 1984 February 1984 March 1983 
Retail sales ($ billions)* 103.400 105.744 93.804 





SOURCES: 1 Bureau of the Census 2 Bureau of Labor Statistics 3Federal Reserve Board 4U.S. Department of Commerce 
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ubminiature Thyristors 
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power circuits demand sophis-_ Thyristors are chips mounted plications literature are avail- 
dyer: }a-1o mm eY-Ve1.¢-le}]ale mye) LU pale) aloe on a solderable substrate with able to help make your surface- 
Tag’s wide variety of Submin- __ pigtail leads. Tag’s “M” series —§ mount or hybrid power design 
F-}ael asm) ale Mm \Vitelcesalialtcnaelas \V/Tkelgelaatialt-aelas im man agicinelas a reality. Call or write Tag for 
SCR’s and TRIAC’s are your are solder coated chips with The Latest Word on Power; 
answer to tight power packag- preformed radial leads. These Subminiature and Microminia- 
Tate exe)atsyag-lialese devices allow designers to ture SCR’s and TRIAC’s. 
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_ Semiconductors Ltd. 
BEYo Rot-taalterolace [0 (ea elec Mice MMM E-ToMCT-TaalTerolate [Vie col com Mice B Tag Semiconductors Ltd. 
: Hohlstrasse 608  43Third Avenue | PO Box 7189 


8048 Zurich Burlington, MA 01803 GPO Central 

Switzerland USA la Kelare Mm Golare| 

Telephone (01) 62 EGER Telephone (617) 272-3704 Telephone 58915712 
Telex 822206 | Telex 025 92 3455 Telex 62 521 
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The importance of getting the most 
out of the investments you make. 


This man isn't getting the most from his umbrella investment. GenRad believes many electronics manufacturers aren't getting the most from their ATE investment. We can 
show you how your ATE can dramatically improve the quality of your products. 


Many times, companies faced with 
problems have the solutions to those 
problems close at hand. 

This can be especially true for many 
electronics manufacturers. 

These companies are faced with the 
problem of improving the quality of their 
products. And improving productivity 
and profitability. 

And like the man above, these compa- 


Genkad offers 
the broadest 
line of testers 

in the industry. 
We offer sys- 
tems spanning 
the total 
Engineering/ 
Manufacturing/ 
Service process. 


nies have the solutions to their problem 
close at hand. 

The solution is their automatic test 
equipment (ATE) and how they make the 
best use of it. 

GenRad can show you how to solve 
the problem of improving the quality of 
your products. By showing you how to 
get the most from your ATE investment. 

We call this concept Quality Management. 


Why ATE is such an 
important investment. 


Chances are, you re already using ATE. 

To test components, subassemblies 
and finished assemblies. 

Your ATE helps you find out what’s 
good and what’s bad. If it’s bad, you 
weed it out or repair it. 

But this method is simply measuring 








quality. Finding defects after they've 
already occurred. 
Today, measuring quality isn’t enough. 
~ You must learn to manage quality. 

_  Whenyou manage quality, you can 
improve the process that creates your 
products. 

You can prevent faults instead of just 
finding them. 

But first, you must learn how to lev- 
erage your ATE investment. 





How to leverage 
your ATE investment. 


gS RCS PP TEES RA IE ED ITEC ER 
Any systematic approach to Quality 
Management must start with the data 
created by ATE. 











The solution 
is at hand today. 


Quality Management is not some 
futuristic notion. 

But to make Quality Manage- 
ment work, you do need three 
things. 

First, you need ATE. And GenRad 
offers the broadest line of ATE in 
the industry. 

Secondly, you need to learn to 
leverage. Again, GenRad offers the 
tools you need, hardware and 
software, that can help you move 
to higher levels of quality. 

Already, several of our Quality 


realize significant 
improvements 
in quality. 
Products like 
TRACS™ —a systemy 
that helps you low¢ 
costs, reduce in—pro- 
cess inventoriesfand 
dramatically in¢grease 
the capacity ofyour 
production tgst and 
repair process. 





Management products 
are helping customers 











There are three levels of Quality Management. Level 1 is fault detection. Level 
2 is fault prevention. Level 3 is the integration of quality information through- 
out the entire process. As you can see, Quality Management builds up from a 


And SCAN™ —a sys- 
tem that hélps you 


solid base of testing capability. 


There’s simply no place else to get it. 

But that data by itself won't help you 
improve quality. Unless you leverage it. 

To leverage, you must apply powerful 
Quality Management Software to sort 
reams and reams of test data. And extract 
meaningful quality information. 

Then you must put that quality infor- 
mation to use where it can do you the 
most good. 

When you leverage, you'll be able to 
identify trends. You'll be alerted to emer- 
gency situations. And you'll be able to 
monitor the extent of improvements in 
quality. Automatically and in real-time. 

As aresult, you'll be able to actually 
manage and improve quality. And 
you'll get a better return on your 
ATE investment. 





improveghe quality of 
incomipfg compo- 
nents and the productivity of your 
incoming inspection prpcess. 

Finally, you need a company that’s 
willing to work with you in solving 
your special problems. GenRad pro- 
vides more of that kind of custom 
applications support than anyone in 
theindustry. / 





















GenRad’s approach 
to Quality Management. 


At GenRad we believe there are three 
' — levels of Quality Manage- 
ment. And we believe 
all three levels depend 
on testing capability. 
Level 1 is fault detection— 
using testers to find out what’s 
good and what’s bad. 
Level 2 is fault prevention. 
By leveraging the informa- 
tion generated in Level 1, 
you can test the entire 
process and fix it. You 





prevent faults instead 



















When you use leverage, 
you can perform tasks that would 

be otherwise impossible. GenRad can 
show you how leveraging your ATE investment can 
dramatically improve quality. 


of just finding them. 

Level 3 is the integration of Quality 
Management—where quality informa- 
tion is disseminated throughout the 
engineering, manufacturing and service 
process, and up to your broader purpose 
business control system. 

GenRad offers products at all 3 levels. 


Tm tured of ; 
about quali 
1eed Jyoti 


neec to manage }t' 


Fora brochure describing GenRad’s approach to 
Quality Management and how two Fortune 50 


companies have benefited from this approach, 
write us or call 1-800-621-6260. 


For more information about GenRad’s 
approach to Quality Management, call 
1-800-621-6260 or write us at: GenRad Inc., 
MS/654, 170 Tracer Lane, Waltham, MA 02254. 

But hurry, this free information could be 
the smartest investment you've ever made. 


i GenRad 


AUTOMATING QUALITY MANAGEMENT 
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TAKE A CLOSER LOOK 


AY WHAT YOUVE 
BEEN MISSING. 





DIGITAL PRECISION AND RESOLUTION 


LIKE YOU’ VE NEVER SEEN. 


Picture this. The smallest detail in 
2-bit resolution, expansion to X64, 
with voltage and time coordinates 
alphanumerically displayed. Plus the 
ability to record 4K data points at 
speeds up to 50MHz, with the 205A 
plug-in. It’s what you'd expect from 
the digital oscilloscope that’s still 


setting the standards—Nicolet’s 2090. 


DON’T Miss ANY TRANSIENTS. 


The 2090 offers push button tran- 
sient capture, at speeds selectable 
from 20 nanoseconds to 200 seconds 
per point, so you can record fast or 
slowly changing signals with ease. 
And pre- and post-trigger capture lets 
you see what led up to an event as 
well as what followed. Built-in floppy 
disk allows unattended operation . . . 
just set and forget. 
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For more information circle #40 
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THE VERSATILITY YOU’VE 
BEEN LOOKING FOR. 


Optional RS232 and IEEE-488 
bidirectional interfaces give you the 
ability to coordinate and manipulate 
data by remote computer. That means 


the 2090 scope can be the front end 
of an entire analysis system. Not only 
that, the 2090’s modular design allows 
you a choice of four different plug- 











ins. Pick the digitizer that’s designed 
for your present application, and 

add other plug-ins to fit your expand- 
ing needs in the future. 


SEE FOR YOURSELF. 


Let us show you how easy the 
2090 is to use. It’s time you started 
benefiting from the tremendous digi- 
tal advantage. Call us: (608) 273- 
5008. Or write: Nicolet Oscilloscope 
Division, 5225 Verona Road, Madison, 
WI 53711. 


BRINGING DIGITAL PRECISION 
To AN ANALOG WORLD 


Nicolet 
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Apple attacks IBM 
in the home market 
with new lic, price cut 


Motorola lines up Toshiba 
to build its a-m stereo IC 


Supermini to offer 
supercomputer muscle 


Supercomputer speeds 
for under $1 million 
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With the avowed intention of taking a bite out of IBM’s PCjr home 
computer business, which IBM says hasn’t met expectations, Apple 
Computer Inc. has with much hoopla unveiled a 7.5-lb. portable—the 
Apple IIc—selling for $1,295. A comparably equipped PCjr costs $1,269. 
At the same time, Apple cut the price of its Ile from about $1,800 to 
$995, Labeled a serious computer for the home, the IIc is based on the 
architecture of the Ile and has a 65C02 processor. It can run about 90% 
of the more than 10,000 programs already available for the Apple II fam- 
ily. The new computer comes complete with 128-K of random-access 
memory, a half-height 514-in. disk drive, a 63-key keyboard, and ports 
for an external disk drive, video monitors, a mouse or game controller, 
and dc power, as well as two serial ports—all in an 11.5-by-12-by-2.5-in. 
package. The unit also has a built-in 5-octave synthesizer, can switch be- 
tween 40- and 80-column text display, and can be used with a color or an 
ultrahigh-resolution (560-by-192-picture-element) monochrome display. 
A flat-panel display should be available this fall for about $600. 


Late last month, Motorola Inc. fired another salvo in the battle of 
competing a-m stereo systems: a joint announcement with Toshiba Corp. 
to the effect that Toshiba will second-source Motorola’s C-QUAM a-m 
stereo decoder IC. The deal should ease the concerns of Japanese receiver 
manufacturers, who “are a little uncomfortable if they have to source any 
of their IC requirements in the U. S.,” says Oscar Kusisto, a special a-m 
stereo consultant for Motorola. In addition, the agreement may help win 
over receiver manufacturers who have refrained from endorsing the 
Motorola stereo decoder as a result of concerns about chip availability, 
Kusisto says. A case in point is Pioneer Electronic Corp., which was ex- 
pected to announce plans to build single-system receivers using the 
Motorola system. (Single-system receivers are compatible with only one 
of the four competing broadcast schemes, from Motorola, Kahn > 
Communications, Harris, and Magnavox.) 


A Minneapolis start-up known as Edge Computer Corp. plans to 
produce a superminicomputer aimed at the scientific and engineering 
market. The supermini is said to provide supercomputer-class perfor- 
mance for an individual user at a fraction of a supercomputer’s price. 
The firm, says president Alex Cimochowski, will use complementary- 
MOS technology licensed from Control Data Corp. He will provide few 
other details on the product, which is set for first shipments in next 
year’s first quarter. Following a $1.1 million round of seed funding last 
fall, the firm went on to obtain an additional $10 million in financing in 
March. | 


A synchronized parallel processor that achieves supercomputer perfor- 
mance in the matrix operations it was designed for will be available this 
year from Floating Point Systems Inc., of Portland, Ore. The new 164 
MAX will perform 124 parallel adds or multiplies and achieves a 
performance of 33 million to 341 million floating-point operations/s— 
the range depends on the amount of replication in the matrix operations. 


41 





Electronics newsletter 


A fully configured version will cost less than $1 million, Floating Point 
says. Supercomputers delivering the same range of floating-point opera- 
tions—although with greater general arithmetic capability—cost well 
over $10 million. The unique MAX architecture has a single independent 
processor, which performs parallel operations by writing vectors to 

_ arithmetic cells mapped into the top megaword of its 16 million words of 
64-bit memory. Custom floating-point processors determine the arithme- 
tic function, so that as the second vector is written, the product is 
automatically computed. The computer is built with standard Schottky 
logic and 200-ns 64-K memory chips. 


Compass offered Spotting a potentially major military and aerospace market for rugged 
=n portable computers—though one that is becoming increasingly competi- 
BS ANY POTAMO cA Pathology Go" of Saw Dikeo, Calif, has omed with GaiD 
Systems Corp., of Mountain View, Calif., to ruggedize and produce a 
militarized version of GRiD’s Compass system by year end. The 10-Ib 
package measures 15 by 11.5 by 2 in.—the size of a small attaché case— 
uses an Intel 8086 16-bit microprocessor plus an Intel 8087 80-bit high- 
speed arithmetic coprocessor, and has 256-K bytes of random-access 
memory, 384-K bytes of nonvolatile bubble memory, and 16-K bytes of 
read-only memory. The display is a 6-in. electroluminescent amber 
model. First priced at $20,000 to $100,000—compared with $6,000 to 
$12,000 for commercial Compass units—the GRiDSET will join entries 
from Litton Industries, Magnavox, and Singer. 


Mostek splits system To reduce its dependence on recession-sensitive sales of dynamic 

. : random-access memories still further, Mostek Corp., of Carrollton, 

and semiconductor units Texas, has reorganized to stimulate product diversification, both in chip 

and computer-system markets. With that goal in mind, the United 

Technologies Corp. subsidiary has established independent Semiconduc- 

tor and Systems Technology operations, under two vice presidents. 

Heading the reorganized semiconductor activity will be Robert B. 

Palmer, promoted to executive vice president of the corporation. John 

W. McNeley, vice president and general manager, will head the systems 
efforts. Both report directly to Mostek president Harold Ergott Jr. 


Addenda International Business Machines Corp. has developed an experimental 
megabit random-access memory, the first of its size by a U. S. company. 
Several Japanese companies also have developed 1-Mb devices but have 
not yet marketed them. The largest commercially available chip is 
AT&T’s 256-K RAM. IBM will not say when its megabit chip will be ready 
for commercial use. . . . The copy-cat business continues to be profit- 
able for Compaq Computer Corp., in Houston, maker of IBM-compatible 
computers. Compaq reports first-quarter sales of $62.9 million and 
earnings of $3.3 million, or 12¢ a share. In the first quarter of 1983, sales 
were $4.9 million, for a net loss of $3.2 million. . . . AT&T Information 
Systems, Morristown, N.J., has unveiled the System 75 integrated 
business-communications system, which offers IBM terminal emulation 
as an option. It permits AT&T’s models 500 and 515 terminals to act as 
IBM 3270 or 2780/3780 asynchronous terminals over regular phone lines 
within a building. 
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elantec 


HIGH PERFORMANCE 
ANALOG ICs GUARANTEED. 


‘rom . and, hig rate 2ed parts fast? Call us for the name of your near- 
flora! amplifiers. High speed buffers. High current — es tocking distributor. Or, TWX us at 910-997-0649. 
output amps. And more. ; We'll solve the problem. With élan. 


Toll Free 800-821-7429 





The ironclad guarantee. If any Elantec amplifier 


fails to perform to Elantec’s published specifications, STATE PHONE STATE PHONE 
we'll replace it. And give you an additional part. Free. AL 205-830-4030 NH 603-772-3300 
AZ 602-998-3688 NM 505-293-1399 
; CA 415-962-0660 NJ 609-966-4070 
Commercial or MIL STD-883. All MIL STD-883 CA 213-883-7606 Nu 201-263-1535 
; 0 CO 303-779-0666 NY 516-757-1606 
devices are 100% made in the U.S.A. And, if special alin ote a Ugly 
testing or processing is required, we'll work with FL 305-368-7373 NC 919-784-7304 
ou every step of the way. FL 813-584-8110 OH 513-521-8800 
y a ad ey FL 305-724-8294 OH 513-293-4044 
wee _ GA 404-329-0530 OH 216-942-3407 
Off-the-shelf availability. You'll find stocking Li bee eat OR 503-642-1818 
distributors of Elantec devices throughout North ot Stor S184 iis agp 
America. And the world. IA 319-393-5763 TN 615-883-1411 
MD 301-944-8262 TN 615-753-8081 
MA 617-444-807 1 TX 512-250-0320 
Answers when you need them. When you call i ee ess TX 713-772-4988 
7 | -348- TX 214-867-0592 
Elantec, you'll get answers. Fast. Data sheets. Tech MN 612-888-8088 ifr 301-073-7969 
nical assistance. Test procedures. Everything. MO 816-763-5385 WA 206-451-0568 
Because we don't just pay lip service to qualityand ™° al wl 414-782-1171 

service. We guarantee them. JAPAN INTERNIX, TOKYO 369-1101 


Elantec, Inc., P.O. Box 866, Milpitas, California 95035, (408) 945-1323 
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Quad 2- 
NAND Gate 









, . um % & 
One-of-Erght 8-Bit Priority 
Decoder/ Four Decoder/ Encoder 
Demultiplexer Demultiplexer 





Up/Down | Up/Down 
Decade Binary Flip-Flop 
Counter Counter w/Common 


Master Reset 








Octal Inverting 
Bus/Line Driver 







Re = ke e SENN ‘ 
cla Octa 
Shift/ Storage Shift/ Storage Shift/Storage 
Register Register Register 








| oer Sental 


Binary — 4-Bit 
Sental/Parallel Adder/ Flip-Flop True 
Multiphier8x 1 Subtractor & Complement 

Outputs 









wise 
Four Decoder Decoder, 


Latched Inputs 


Transceiver 


Complex problems need a FAST™ solution. 
And we've got 84 of them. Now. Including 74 
complex MSI devices. More than any other high- 
speed advanced Schottky logic family. We've got: 

10 Gates. 9 Flip-Flops. 4 Latches. 12 Counters 
(some of them the world’s fastest: LOOMHz 
guaranteed). 4 Transceivers. 2 Memories. 2 Com- 
parators. 3 Buffer/Line Drivers. 7 Shift Registers. 
7 Decoder/Demultiplexers. 12 Multiplexers. 















Master Reset 

















Tnple 3-Input 
AND Gate 


Quad 2-Input 
AND Gate 





Multiplexer Multiplexer 






‘ . SS SS — 
Quad D Anthmetic arry 
Flip-Flop Logic Unit * Lookahead 
w/Common Generator 


“a a es r . 
Quad Bus Octal Octal Bus 
Transceiver Bus/Line Transceiver 
Dnver 





Dual 4-Ingui Dual 4-Input 
Multiplexer Multiplexer 





4-Bit Multimode 
Flip-Flop Octal Latch* Multimode 
True Output Octal Latch* 









4-Bit Binary 
Counter 


a1 pet Se | 
Decoder 


4-Bit Decad 
Counter 


1 Parity/Generator Checker. 1 Encoder. 

Plus, 10 Arithmetic functions: 2 Multipliers. 
3 Adder/Subtractors. 5 ALUs (including our F181 
that in a 16-bit configuration has a maximum add 
time of 27.5ns at a fraction of the power of all 
other Schottky equivalents). 

84 FAST answers. All compatible with exist- 
ing standard Schottky and Low Power Schottky 
devices for easy upgrading. 
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NAND Gate OR Gate AND-NOR Cate “y. Exclusive ‘OR Flip-Flop 
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4 1Bit Binary | Serial-In/ - 
Multiplexer Counter Counter Counter Counter Parallel-Out 
Asyn. Reset Asyn. Reset Synch. Reset Synch. Reset Shift Register 





Quad errant BCD Dee } 4 4-Bit Binary 





Up/ Down p - 
Binary Decade Binary Bidirectional 
Counter Counter Counter Universal 
Shift Register 
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Multiplexer Multiplexer Multiplexer Multiplexer Generator/ Adder 
Checker 
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Octal D | Octal D- Annee | ” Arithmetic 
Flip-Flop Flip-Flop Flip-Flop Flip-Flop Logic Unit Logic Unit 





Octal B D 
Flip-Flop 








Decoder sla 
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16-Bit Senal- 
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FAST (Fairchild Advanced Schottky TTL) . 
from Fairchild. Now you have 84 high-speed 
and low-power choices in an MSI-intensive 


Micrologic® family. 

See your nearest sales office or distributor, or From P ortland ; ME. 
contact the Product Marketing Dept., Fairchild EOE 
Digital Products Division, 333 Western Avenue, mols tPisli 
South Portland, Maine 04106. (207) 775-8700. A Schlumberger Company 


* Also available in 24-pin 300 MIL dual in-line package. FAST (Fairchild Advanced Schottky TTL) is a trademark and Micrologic is a registered trademark of Fairchild Camera and Instrument Corporation. 
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UMC-The nucleus of MOS ICs 








UMC, the first IC company in IC industry got break even in the first year of 1982. In 1983, UMC 
marked a record sales growth rate of 500%, 


Among the largest suppliers of MOS ICs, UMC is active in producing computer ICs, communication 
ICs, consumer ICs and COT (custom owned tooling). 

With state of the art equipments, experienced and dedicated IC professionals and sophisticated 
CAD systems, UMC produces high yields at competitive prices, reliability and on-time delivery. 


UMC products include: 





UNITED MICROELECTRONICS CORPORATION 


2.5RAG> 9TH FLOOR, NO. 201-26 TUNG HWA NORTH ROAD TAIPEI, TAIWAN, 
REPUBLIC OF CHINA TLX: 28560 UMCTPE ‘TEL: (02) 7152455 











U.S.A. 
NATIONAL MICROELECTRONICS McMANUS ASSOCIATES 
3054 Scott Blvd., Santa Clara CA 95050 291 Bliss Rd., Longmeadow, MA 01106 
TIlx: 172730 NMC SNTA TIx: 701035 MCMASSOC UD 
Tel: 408-727-9239 Tel: 413-567-3439 
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Significant developments in technology and business 


Confidence growing, 


U. S. chip makers 





rush to build capacity 


by J. Robert Lineback, Dallas bureau 


1984 total expected to rise 
30% over the $1.66 billion 
expended in 1983 as book-bill 
ratios push to 1.6 to 1.4 


With record first-quarter sales cast- 
ing a strong vote of confidence in 
continued economic health, U.S. 
semiconductor makers are embarking 
on aggressive capital-spending cam- 
paigns meant to improve their foot- 
ing against Japanese-based competi- 
tors and to increase market share 
during the next two years. 

Many firms are racing the next 
downturn—which best estimates 
place in 1986—to build advanced 
fabrication lines. But for the time be- 
ing, chip merchants continue to bank 
heavily on the notion that business 
rarely sours in a presidential election 
year, notes William McClean, re- 
search analyst at Integrated Circuit 
Engineering Corp. (ICE), 
in Scottsdale, Ariz. 


In the first four 
months of 1984, strong 
new-order rates—with 


book-to-bill ratios of 1.6 
to 1.4—continue to put 
tremendous production 
pressures on chip compa- 
nies, says McClean, who 
estimates that Japanese 
and U.S. firms will 
spend equal amounts in 
1984 to boost capacity. 
ICE estimates that U.S. 
firms spent $1.66 billion 
in 1983, and McClean be- 
lieves that the total will 
easily jump by at least 
30% in 1984. Many indi- 
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vidual firms are reported to be more 
than tripling their outlays for fabri- 
cation lines and assembly plants. 
“Even though capital expenditures 
are being made this year, much of 
this will not show up in the form of 


capacity for a couple of years,” 


McClean adds. “But the semiconduc- 
tor manufacturers don’t have much 
of a choice: they have the money and 
the demand now.” 

Adding 6-inchers. Texas Instru- 
ments Inc., of Dallas, is boosting cor- 
porate capital spending to $700 mil- 
lion in 1984, up from $478 million 
last year. TI declines to say how 
much is earmarked for semiconduc- 
tors, but analysts think the firm will 
spend more than $450 million for 
new integrated-circuit production fa- 
cilities capable of using the new 6- 
inch wafers. 

At Motorola Inc., capital outlays 
for chip plants will also see a big 
jump, promises James R. Fiebiger, 
vice president and assistant general 
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On the move. T|’s forecast of world sales shows a 26% increase from 
1982 to 1983, but a 38% rise from 1983 to this year. In 64-K RAMs alone, 
Tl sees 1984 totals of 1.2 billion units after 1983’s 340 million. 


1984 PROJECTED 


SOURCE: TEXAS INSTRUMENTS INC. 





manager of the Semiconductor Prod- 
ucts Sector, in Phoenix, Ariz. Fie- 
biger declines to give a 1984 total, 
but says the increase will “be in the 
40%-to-50% range.” 

“We are still calling 1985 a good 
year, but probably not [chalking up] 
the 35% to 40% sales growth the 
market will see in 1984,” Fiebiger 
says. That estimate takes into ac- 
count the fact that Motorola and 
other U.S. firms experienced record 
sales and orders in the first quarter 
of 1984. Sales volumes for semicon- 
ductor products, paced by 64-K dy- 
namic random-access memories and 
logic devices, were up 53%, while 
new orders rose by 80% and backlog 
advanced by a tremendous 140%, 
the firm reports. 

Hopes for 1985, “In 1985, market 
growth is shaping up more like 25% 
to 30%. So our current scenario is 
for a 1986 recession but a very 
strong 1985. However, we are still 
watching the situation very closely 
because it [a slump] 
could happen in 1985,” 


Fiebiger quickly adds, 
voicing the industry’s 
worst fear. 


TI president J. Fred 
Bucy agrees that next 
year displays all the ear- 
marks of another good 
cycle but he is not pre- 
dicting just how good it 
will be. At TI’s annual 
stockholders’ meeting, in 
April, Bucy placed 1984 
world semiconductor 
sales at $23.5 billion, up 
38% from the $17 billion 
of 1983 (see table). In 64- 
K dynamic-RAM markets, 
where Bucy’s company 
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and its major competitors are now 
promising volume deliveries during 
the first quarter of next year, de- 
mand is expected to grow from 340 
million units in 1983 to 1.2 billion 
units in the peak-volume year, 1986, 
says Bucy. 

In Europe, new-order rates are as 
high as they have been in the U.S., 
says Jack Beedle, president of In-Stat 
Inc., a Scottsdale, Ariz., market-re- 
search firm. In a report just released, 
In-Stat says that during the first 
quarter of this year, European book- 
ings hit $1.4 billion, up from only 
$745 million in the same period last 
year. At the same time, sales rose to 
$960 million, up from $705 million 
in 1983. “Europe is becoming a mir- 
ror image of where the U.S. was six 
months ago,” Beedle says. 

At Mostek Corp., in Carrollton, 
Texas, officials are more confident of 
a continued boom market than they 
were back in December, says Peter 
Smyth, vice president for North 


American sales. “We are seeing 
Strength in capital-spending-depen- 
dent industries, such as telecommuni- 
cations, and some of the large com- 
puter segments, like minicomputers 
and mainframes,” he says. Last sum- 
mer, most chip producers credited 
the personal computer boom with ig- 
niting 1983 sales [Electronics, Aug. 
25, 1983, p. 105], and of them, many 
remained concerned about the inac- 
tivity of large system houses. 

At Advanced Micro Devices Inc., 
in Sunnyvale, Calif., Ben Anixter, 
vice president for corporate market- 
ing, says, “I think what we now have 
is a basic fundamental economic 
boom, which is driven not by the 
election year but by the desire in in- 
dustry to have higher productivity.” 
On the strength of that desire, AMD’s 
quarterly earnings from the period 
ended March 5 were up 360%, to 
$30.63 million, over last year’s peri- 
od. Sales rose 98%, to $192.2 
million. 


Solid state 


Double-diffusion process for E2PLA 
could be key to larger alterable memories 


The technology being used by Semi 
Processes Inc., of San Jose, Calif., to 
develop an electrically reconfigurable 
logic array may also open the way to 
much larger alterable memory chips. 
The company makes its array with a 
double-diffusion process that allows 
the fabrication of very short chan- 
nels—on the order of a _ micro- 
meter—and so achieves write times 


ALUMINUM 


n-CHANNEL 


n-EPITAXIAL LAYER 


of 50 microseconds or less. Mask- 
diffused programmable read-only 
memories are written in milliseconds, 
and very large PROMS would require 
very long write times. 

Write times matter less for a 
2,000-cell logic array than for a 256- 
K or l-megabit electrically erasable 
PROM. Semi Processes was looking 
for a different kind of performance: 


FLOATING 
GATE 


p-CHANNEL 


Si02 
n-EPITAXIAL LAYER 





fast read times. For some years, the 
company has used a double-diffused 
MOS technology to make high-perfor- 
mance field-effect transistors for 
communications gear, and it paired 
the fast D-MOS cell with low-power 
C-MOS to fabricate a test array with a 
read-erase-write capability [E/ectron- 
ics, April 19, p. 41]. The D-MOS tran- 
sistor takes care of alterations. 

‘““A logic array needs higher per- 
formance in the cell than a PROM,” 
Says engineering vice president Paul 
Denham. Semi Processes’ array can 
read logic functions in 70 nanosec- 
onds. ““We would have been lucky to 
get 100 ns with PROM technology.”’ 

In place of bipolar. Late this year, 
the firm will offer commercial ver- 
sions of its 32-cell test chip as re- 
placements for bipolar arrays. Den- 
ham says it is targeted for use “‘in 
any system where you want to recon- 
figure the logic without changing the 
hardware.” He mentions system de- 
velopment, field retrofits, and self- 
calibrating systems as potential appli- 
cations. As a bonus, each of the ar- 
ray’s cells can be tested nondestruc- 
tively and then used. Semi Processes 
speculates that electrically reconfi- 
gurable logic could sop up as much 
as a third of the programmable-bipo- 
lar-array market, which it estimates 
at $500 million. 

Other C-MOS firms seem intent on 
matching Schottky-TTL speeds on the 
order of 20-ns access times before 
moving on to the electrically alter- 
able arena. The Cypress Corp., of 
San Jose, and its nearby Sunnyvale 
partner, Monolithic Memories Inc., 
are developing C-MOS arrays with 25- 
ns access times. Zytrex Corp., also of 


D-MOS 
CONTROL GATE 


METAL LINE 


Two ways. Cell uses C-MOS for logic and a double-diffused metal oxide structure for read-write-erase. The D-MOS transistor is formed by an 
n+ source, a floating gate, and an n-epitaxial drain region attached to an n+ substrate, which is attached to a positive supply voltage. 


48 


Electronics/ May 3, 1984 





W2 


r 
= 
eo 
st 
Dp 
o 
ce 
© 
re 













supsidiany companies: 
Belgium: Wi HARTING ELEKTRONIE S 
m. France: HARTING e 
vain: HAR 





s 
Ti heey 
RATTLE TLS 
se eeessees eee e: 
secetesesesecs eo? 
ooeooee ee? eoee? e ee? 
eee? Oo ied Oa ed e ee ee 
Pa ed ee Pan lid ee 
ee Pe dd e 
Cd e? 


Electronics report 


Sunnyvale, reports that its 1.5-~m 
process will beat out Schottky at 6 
ns. Only start-up Lattice Semicon- 
ductor Corp., of Portland, Ore., has 
plans to introduce an electrically 
erasable logic chip, but not until next 
year. ‘“Field-programmable devices 
will occupy a healthy niche between 
gate arrays and standard devices,” 
says John G. Posa, Lattice’s strate- 
gic-marketing director. 

Electrical alterability would be far 
more attractive to ROMs if the write 
times could be reduced to a practical 
order of magnitude. Present PROM 
technology is limited by channel 
lengths determined by mask size. 


Semi Processes fabricates its 1-um 
channels using 4.5-~m masks. 
Lattice will not say how it solved 
the problem of access and write 
times for its electrically alterable 
chips. At least one firm has used dif- 
fusion technology to produce fast EE- 
PROMS. Toshiba’s Tokyo Semicon- 
ductor Device Engineering Laborato- 
ry reports a 256-K EE-PROM, made 
with a technology much like the one 
used by Semi Processes, whose cells 
can be programmed in 3 ps. “We 
were confident of the technology, but 
it was reassuring to see that the Jap- 
anese tried it too,” says one of the 
firm’s designers. —-Clifford Barney 





Research 


UCSB courts research partners from industry 
at a bargain price of $50,000 per year 


Say your university is located be- 
tween two centers of high-tech activi- 
ty and is working to expand its repu- 
tation in science and _ technology. 
How do you get the world to notice? 

For the University of California at 
Santa Barbara, 100 miles northwest 
of Los Angeles and 200-plus miles 
south of Silicon Valley, the answer 
has two parts: a $3.1 million award 
for three years of development work 
on very fast gallium arsenide inte- 
grated circuits [Electronics, April 19, 
p. 42] and a research center that will 
permit companies to participate for 
$50,000 a year. (See “Santa Barbara 
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gains in the standings,” below) 

At the core of the planned center 
are technologies related to high- 
speed image processing, a recognized 
strength of UCSB’s department of 
electrical and computer engineering. 
“It is the strong common thread ty- 
ing this research together,” says 
Glen Wade, a professor slated to be- 
come the center’s director. Even 
firms that do not actually sell image 
products use digital-processing tech- 
niques, which involve the sensing, 
capture, storage, and manipulation of 
data, he says. 

Wade calls the $50,000 entry fee 


‘“‘a bargain for research,” since it can 
buy more in a low-overhead universi- 
ty environment, where costs are 
shared and faculty-graduate student 
time is relatively cheap. “We're told 
that university research is from 6 to 
10 times more efficient than internal 
R&D,” he says. Other advantages are 
the real-time examination of research 
results and ties to faculty and stu- 
dents who will later be prospective 
consultants and employees. 

Industry briefed. The cooperative 
venture has been put together over a 
year and a half, spearheaded largely 
by James L. Merz, associate dean for 
research development and a profes- 
sor of electrical engineering. Origi- 
nally a word-of-mouth promotion, 
the center was officially unveiled in 
April for representatives of about 35 
companies at a review of the school’s 
research programs. Initial reactions 
show keen industry interest. 

The next step is to seek National 
Science Foundation seed money for 
expenses, while UCSB officials hunt 
recruits for the center. Wade says he 
expects quick NSF approval, and to 
launch the center this summer. 

Participation is to be interdisci- 
plinary, with some 30 faculty mem- 
bers from six departments expected 
to take part. Already, 13 specific re- 
search programs are listed, with a 
total of 20 likely to be included in 
the final proposal to the NSF. Merz 
says that at least 8 to 10 firms must 
sign up to get the plan off the 
ground; the center can hold SO. 

Although the center is expected to 
attract smaller companies, larger 
ones may deal themselves in, too. 
“We are as concerned as anyone 
about getting value for our research 
dollars,” noted a representative of a 
major aerospace company at the 
April meeting. —Larry Waller 


Communications 


Dichroic antenna 
gets commercial push 


Hoping to ride the success of the 
Landsat-D satellite, which beams 
data back to earth on two frequen- 
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Skip a step. 


Inasingle component the size of your hand, 
the Quark provides video display tloppy and 
hard disk controllers, memory, network, 
serial, parallel, and user ports. 


software you need. Menu driven programs 
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Skip the time, the cost, the frustration of hardware 
design and integration. Skip the headaches of in- 
compatible software and hardware. Skip the search 


allow device drivers to be readily configured 
to your hardware requirements. 


for comprehensive documentation. The Megatel 


. At Megatel we design the computer and its 


software as a component for you to add 
intelligence to any application. 
| For data sheets, contact Megatel, or 
circle the reader service card. 


MODEL 

(50 Hz/60 Hz) 021/031 | 025/035 | 125/135 | 025/035 | 025/035 025/035 | 125/135 

VIDEO CONTROLLERS } Mono- Mono- Mono Mono- Mono- Mono- Mono- 

| ALPHA/GRAPHICS chrome chrome chrome chrome chrome chrome chrome 
LOCAL AREA 

SOF ADLER 5% 88" | 5488" | 5488" 51488" | = | 5488" | 54&8" 
HARD DISC 

SIZE inches 4x6 4x6 4x6 4x6 4x9 4x9 4x7 4x7 
millimeters 100x162 } 100x162 | 100x162 | 100x162 | 100x220 | 100x220 } 100x185 } 100x185 


megatel 


SES Electronics Vertriebs-GmbH (formerly Signetics) —West Germany 
Heliagraph p.v.b.a.— Belgium and Luxembourg 
Perdix Components Ltd.— United Kingdom 
Dindima Group — Australia G.T.S. Engineering Ltd.—New Zealand 





Quark is a fusion of all the hardware and software 
required for millions of applications. 

Operating systems, device drivers and 
utility routines give you all the systems a 
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Megatel Computers 
150 Turbine Drive, Weston, Ontario, Canada M9L 282 
1051 Clinton St., Buffalo, New York, U.S.A. 14206 
(416) 745-7214 Telex 065-27453 
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cies, a Southern California firm, Da- 
tron Systems Inc., of Chatsworth, 
has developed a single antenna that 
can receive both signals. The key to 
the effort is a dichroic surface for the 
antenna’s reflectors. 

The dichroic material’s properties 
vary so that it is reflective at one 
frequency and transparent at anoth- 
er, with the frequencies selected ac- 
cording to the size and placement of 
dipoles in an array on the reflector’s 
surface. Since research on such an- 
tennas began in the 1960s, designers 
have been itching to exploit that 
two-in-one advantage with the atten- 
dant savings in space, power, and 
money. However, until Landsat took 
off and started sending its commer- 
cially valuable earth-resource data on 
the X and S bands, applications had 
principally been limited to airborne 
military gear and spacecraft. 

“Until Landsat, there was no driv- 
ing program, but we’re starting to 
see a pickup of interest in dichroic 
equipment,” says Herbert Briscoe, 
Datron’s program manager. The 
economy is clear: one dichroic anten- 
na costs $500,000, or half the mil- 
lion-dollar price tag of two antennas. 

So far, limited demand has made 
the work uneconomical, and coming 
up with a frequency-selective unit is 
difficult. What is involved is antenna 
design by trial and error, followed by 
painstaking fabrication of materials. 
The length of hundreds of tiny di- 
poles that operate on the reflector’s 
surface is crucial, for length deter- 
mines the exact resonant frequency. 
Near the resonant frequency, the sur- 
face is reflective; at lower frequencies 
it becomes transparent. No less im- 
portant is the gap separating the di- 
poles, called the gap-to-length ratio. 

Moment of truth. Computer simu- 
lation is fine up to a point, says Bris- 
coe, when a flat surface holding the 
dipoles must be built and the dipoles’ 
length and gaps tweaked until the 
best performance is achieved. Anoth- 
er consideration is the maximum in- 
cident angle for reflection and trans- 
mission, since reflective properties 
are a function of angle. 

Datron found that a gap-to-length 
ratio of about 1:4 worked best; 


above that, X-band performance — 
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Dishing it out. Thirty-foot Landsat 
terminal, operating in X and S 
bands, has a cassegrain feed with 
dichroic reflector. It can receive 
signals at both frequencies. 


tailed off. The final reflector 
has less than 0.1 decibel loss 
in the X band (8.025 to 8.4 
gigahertz) and less than 0.5 
dB in the S band (2.2 to 2.29 
GHz). 

Says Briscoe: “By far the 
most expensive and compli- 
cated part of development 
was constructing the entire 
reflector,’ which has a 57- 
inch inside diameter. The 
process meant stretching a 
flat copper sheet over fiber- 
glass, bonding it, depositing 
the dipoles, and then etch- 
ing the sheet away so that 
only the dipoles were left. 
Finally, the assembly had to 
be pulled into concave shape by a 
vacuum pump. For anything other 
than prototype construction, special 
fabrication equipment would be 
needed. 

One of Datron’s 30-foot dishes has 
been operating since 1982 as a receiv- 
er for the Swedish Space Corp. An- 





Other is slated to go on the air later 
this spring in Kenya, where it will 
transmit in S band for its owner, the 
University of Rome. The next step 
for the company is likely to be milli- 
meter-wave equipment and, if de- 
mand builds, retrofitting existing an- 


tennas. —Larry Waller 
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CDC shows it means to play in big leagues 
as it unveils powerful new Cyber 180 family 


Signaling its intent to stay in the ma- 
jor leagues of general-purpose com- 
puting, Control Data Corp. late last 
month replaced its Cyber 170 series 
mainframes with a new family. The 
Cyber 180 includes a top-end ma- 
chine—the Cyber 180 Model 990— 
that in a dual-processor configura- 
tion is rated at more than twice the 
performance levels of International 
Business Machines Corp.’s biggest 
computer. 

CDC does not in fact rate its ma- 
chines in terms of millions of instruc- 
tions per second (MIPS). Other per- 
formance figures supplied by the 
Minneapolis firm do, however, indi- 
cate that the two-processor Model 











990 rates at 58 MIPS. That figure 
can be compared with the 29-MIPS 
range of IBM’s largest 3080-family 
system and also puts Control Data’s 
machine some 29% ahead of the pre- 
vious general-purpose performance 
champion, the 45-MIPS M382, from 
Japan’s Fujitsu Ltd. 

~ As an added feature, the 990 in- 
corporates vector as well as scalar 
processing capabilities, a first for a 
general-purpose mainframe. With a 
capability of about 120 million float- 
ing-point operations per second, the 
990 cannot match the 800 million 
floating-point operations per second 
claimed for CDC’s Cyber 205 super- 
computer but does nonetheless re- 
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Oliver Germanium, 
The Great Detector. 


Who'd have guessed it? 
It's good old Germanium, after all these years of faithful service, that turns out to 


be the ideal material for photodetectors, as used in fibre optics and 
various infrared applications. With Germanium in your diodes, you get the kind 








of spectral response you've been asking for, (800 to 1800nm, peaking at 1.550nm; Oliver O. Ward, President of GPD 
see curve). | . and frequently referred to 
as Oliver Germanium, 

































discovers a fascinating 
future for Germanium 


In fact Germanium is especially 
photodiodes. 


suited for the 1300 nanometers 
responsivity required for 
fibre optics. 

Whereas, Silicon as every- { 
body knows, gives very . 






little response 
SPECTRAL SENSITIVITY Vs WAVELENGTH | bey on d 900 nm. 
Oe oe 
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PPT Le making photodiod 


fd. {1 i i 11 chips from 0.3 to 9mm 
WAVELEND THUAN! active diameter; all are 
available either in chip form or in TO-18, TO-5 
or TO-8 packages, with windows or lenses to 
suit the application. 
You can use GPD photodiodes in voltaic or 
conductive modes; to measure optical power or 
fibre attenuation, and in dozens of other ways. 











The chap were looking for’ said the Great © 
Detector, ‘is a committed engineer, with a light 

measurement problem, and a healthy respect. 

_ for efficient, reliable components, | | 

. redict the next thing hel 

e GPD photodiode data sheet; _ 

en weve got him: | 
‘dear Schottky: 
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News br briefs 


By see ‘thre ae ; comicondietor lasers c ona a alo ship, RCA Laboratories, in 


_ Princeton, N. J, has developed a technique to record information on an optical 


Ti reports big profits 


earn. not en ay accordine & toit its officials. At April's S ‘annual ts 
_ stockholders meeting, TI reported that its clearance sale of discontinued — 


of 1984. ‘Companywide, total profits were $79.8 million, or $3.32 a share, on © 
gales of $1.34 billion. Last year, corporate revenues of $1. 17 billion Pau) nm 


a the technolo: g 


disk. RCA says that the method, called multichannel recording, is “considered _ 
a major step in the development of a compact system that can restore vast _ 
amounts of information. at extremely high speeds.” The disk, with a 14-in. _ 
diameter, can store as many as 100 billion bits of data. The system’s diode 
lasers, fabricated with aluminum gallium arsenide, are constricted double- — 


a mode with large optical cavities. 







ales of home abil duters—finally 
What a difference just one 





99/4A products contributed a net income of 41¢ a share during the first quarter 


profits of $7. 1 million. 


Ford Aerospace aces a a Space erocmation Systems aio 






aerospace ‘subsidiary i is 5 
creating a Space Information Systems division to service the growing business 


at the Johnson Space Center. Ford Aerospace & Communications Corp. now — 

has some 1,400 employees i in Houston, where it has operated and supported — 
mission-command-and-co rol systems at Johnson since 1962. Ford cites the _ 
successful operation of th 1 space shuttles and the planned development of an 





$8 billion space atavon as the key rectors | in its decision. 


Wang's FastLAN eases the link toa broadband local net 


Citing the need to ease the interconnection problem in broadband local — 
last month introduced - 


networks, Wang Labratories Inc., of Lowell, Mass., 


FastLAN at the Second Annual Broadband Local Networks Forum, in Wash- 


ington, D. C. FastLAN—a set of three modules that will help small-to-medium- _ 
sized users hook up to broadband local nets without custom cable installa- 
¢ ogy 0 the low- and micdi@vend user,’ ’ ‘the manufac- 





modules: and muisuact outlet mediles, 4 to 640 tranemit/re receive 6 ports can she : 


tied together in a stand-alone local net or linked to a larger backbone network. 


A Wang spokesman says that the cabling scheme is particularly ee for 


_ renters, since its modular design makes it easy to move. 
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California lends in olactronies firms—N. Y. is second, Mass. third 


California, the home of more electronics companies than any other state, has" 


more than four times as many as second-ranked New York, according to a 


recent survey by the American Electronics Association. The AEA’s first such _ 
breakdown shows California with 4,054 firms, followed by New York with 948 _ 


and Massachusetts with 937. Rounding out the top 10 are New Jersey (555), Il- 
linois (458), Texas (445), Minnesota (369), Pennsylvania (351), Oregon (338), 
and Florida (334). At the bottom are West Virginia, North Dakota, Wyoming, 
and Hawaii, with three each, and Alaska and Puerto Rico, each with one. 


e year makes. Last May, Texas Instruments Inc. was - 
still ny a its arated 99/4A home ecmpulel Sales took anose — 


easing its presence i in te Bilston | area . 


flect CDC’s commitment to providing 
more scientific-computing capabili- 
ties in its general-purpose line. 

Calling the announcement ‘the © 
biggest deal for Control Data Com- 
puter Systems since we announced 
our first product, in 1957,” the divi- 
sion’s vice president, Larry E. Jod- 
saas, notes that the Cyber 180 is “‘the 
beginning of a brand-new system and 
architecture that will last easily 
through this century.” 

Six in brood. In all, the family in- 
cludes six models—three also offered 
with dual processors—beginning 
with the model 810 superminicom- 
puter. As a replacement for the cur- 
rent $400,000 Cyber 170 model 815, 
the 810 will offer performance in the 
1-MIPS range and is positioned to 
compete against the VAX 780 fam- 
ily, from Digital Equipment Corp., 
Maynard, Mass. 

Unlike the 815, which requires 
400-cycle power for operation, the 
air-cooled 810 operates on 50-to-60- 
hertz power and _ costs about 
$250,000 for a typically configured 
system with 2 megabytes of main 
memory. (Up to 16 megabytes, at a 
cost of $7,500 a megabyte, are avail- 
able.) This model is aimed at distrib- 
uted office environments “‘where the 
VAX has come in and grabbed a lot 
of the business out of CDC Cyber ac- 
counts,” as Jodsaas puts it. The 810 
will compete against VAX models 
that cost from $195,000 to $400,000, 
Control Data sources say. 

A key feature of the Cyber 180 
line is its multistate architecture, 
which allows all the members of the 
family to run CDC’s 20-year-old Net- 
work Operating System (NOS) si- 
multaneously, as well as a new one, 
NOS/VE (for virtual environment). 
This maintains a migration path for 
existing CDC customers, while for the 
first time providing the company’s 
mainstream products with virtual 
memory. 

With a virtual-addressing space of 
as many as_ 8,800 _ gigabytes, 
NOS/VE will answer customer com- 
plaints about NOS, which has an up- 
per-limit addressing range of 15 me- 
gabytes. Unlike the 60-bit word for- 
mat used with NOS, the new virtual 
operating system is based on indus- 
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ments of MIL-C-5015. Resists 
corrosion up to 500 hours in 
5% salt spray and will with- 
stand extremes from —55°C 
to + 175°C. When properly 
terminated, the MS340% is 


resistant to water pressure, 








moisture and high impact/ 
shock. | 
Plus, the MS340* Series is 
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CIRCUITS AND SOFTWARE 
FOR 
ELECTRONICS ENGINEERS 


Easy, reliable solutions to your 
design problems! 


Covers a vast range of design 
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try-standard 8-bit bytes and 64-bit 
words, so application programs from 
other vendors can easily be adapted 
for use on the Cyber 180, Jodsaas 
points out. Additional versatility is 


problems, organized into 25 provided through support from 
vital categories by function. AT&T Bell Laboratories’ Unix oper- 
Contains hundreds of circuits ating system Version V, which will 
ane: COMPU Soran. be offered as a subsystem under 
Design appropriate circuitry to NOS/VE. 
slap ee es erallenging Other Cyber 180 features include a 
Cut design tie by adasting data-base management system called 
proven circuits and software to IM/VE (information management/ 
a wide range of applications. virtual environment), which features 
Save money and increase a three-schema, fully relational data 
productivity by avoiding costly structure; a baseband networking 
design errors. system known as CDCNET, for local 
and geographically dispersed re- 
source sharing; and NOS/VE sup- 
port for a broad range of high-level 
languages, including Cobol, Fortran, 
APL, Sort/Merge, Pascal, Lisp, C, 
and Cybil (a Pascal-based CDC lan- 
guage). The Cyber 180 architecture 
also includes a number of hardware- 
based security features previously im- 
plemented in software. Jodsaas 
claims that they will make NOS/VE 
the most secure operating system on 


These creative, new ideas and approaches keep you on top of what’s 
happening in the latest circuitry developments. 


ORDER YOUR COPY TODAY! Send $19.95 to: 


Electronics Magazine Books McGraw-Hill Int’l. Pub. Co. 
Dept. EL3S . Attn: ECC 

1221 Avenue of the Americas McGraw-Hill House 

New York, NY 10020 Maidenhead, Berkshire SL6 2QL 
(212) 997-2996 England 


Ten-day money back guarantee. Allow 4 to 6 weeks for delivery. 


th ket. 
DESIGN TECHNIQUES er alle Sa in hae 3 
for family—the 835, 845, and 855—have 


been sold previously in the 170 series 
ELECTRONICS ENGIN EERS and are still available. Two new 
| models, the 810 and 830, are to be 
4 | shipped in July. The top-end 990 will 
be available in mid-1985 at a cost of 
about $6 million for a fully config- 
ured single-processor system with 16 
megabytes of main memory. 
With the maximum 32 megabytes, 
a single-processor 990 will cost $7 
million to $8 million. Prices for the 
dual-processor version have not been 
— set. All models in the family rely on 
Expert guidance at every point in the development of en- a microcoded central processor. 
gineering project-making measurements, interpreting data, Models 835 and up are liquid-cooled. 
making calculations, choosing materials, controlling environ- —Wesley R. Iversen 
ment, laying out and purchasing components, and _inter- 
connecting them swiftly and accurately. Nearly 300 articles 
from Electronics’ ‘“‘Engineer’s Notebook,” with more than 500 
diagrams and tables. 


Memories 


Dynamic RAM helps 
design for speed 


Order your copy today! Send $17.95 to: 


Electronics Magazine Books 

1221 Avenue of the Americas OR 

New York, NY 10020 Attn: ECC 
McGraw-Hill House 


wi, Maidenhead, Berkshire SL6 2QL 
ath x England 
a 


McGraw-Hill 
Int’] Publications Co. 


A couple of nanoseconds’ head start 
when setting up row addresses in dy- 
namic random-access memories can 


Ten-day money-back guarantee. Allow 4 to 6 weeks for delivery. 
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‘Texas Instruments and Data General 
ush supermini performance 


to new heights. 


@ TI’s Advanced Schottky Family @ Performance Budgeting options— @ Having over 240 functions today 
includes the industry's highest speed available only with TI’s Advanced with more to come, TI's rapidly 
TTL logic, which helps double Schottky Family of ALS/AS devices— growing ALS/AS Family maxi- 
throughput of new DG state-of-the-art- optimize your system speed/power mizes your design options in high- 
designed superminicomputer (Page 2). product (Page 3) performance TTL logic (Page 4).p> 





Ts high: 
supermini 


When it came time to design a virtual- 
memory 32-bit superminicomputer 
unmatched for performance, Data Gen- 
eral logically turned to Texas Instrument 
for semiconductor logic. And T] 

came through. 

By designing-in high-speed AS logic 
functions from TI’s Advanced Schottky 
Family, Data General was able to 
introduce its new ECLIPSE MV/10000™ 
superminicomputer a year ahead of the 
industry. And achieve a blazing machine 
cycle time of 140 ns. 


Speed increases 


from 45 ns to 32 ns 

The TI’AS881, a 4-bit arithmetic logic 
unit/function generator, got the 
MV/10000 off to a flying start. Far faster 
than standard Schottky, it reduced the 
delay time of a 32-bit ADD operation 
from 45 ns to 32 ns. Plus, its 24-pin, 
300-mil-wide package required 50% 

less board space. 

TI's high-speed ’AS882, a 32-bit look- 
ahead carry generator, also proved crucial 
to the supermini’s state-of the-art design. 
It integrates a 32-bit look ahead on a 
single chip. 


Strong support speeds 


supermini to market 

From an initial presentation . . . to 
meeting specs . . . to producing devices 
... to testing. . . to on-time delivery, 
TI gave Data General its full support and 
cooperation. 


All of which helped Data General get 


its new supermini to market a year early. 


™ECLIPSE MV/10000 is a trademark of Data General 


Corporation. 


<q For maximum speed, DG’s new ECLIPSE 
MV/10000 32-bit superminicomputer incor 
porates 51 TI high-speed AS logic devices— 
46 ’AS881s and five ’AS882s. A versatile, 
high- performance computer system, the 
MV/10000 can be used on a wide variety of 
design projects. Cover example: Development 
of plans for a skyscraper involving simulation 
of various physical forces on the structure. 





speed AS logic speeds DG's 
off the drawing board...at 140 ns! 





Performance Budgeting: The key to 
optimizing system speed/power product. 


Why compromise your design with too 
little TTL speed? Or too much power? 
Instead, get the highest speed and lowest 
power with TI’s Advanced Schottky 
Family of ALS/AS devices. Put T1’s 
Performance Budgeting to work for you. 

Performance Budgeting means you can 
place AS devices in the critical speed 
paths to take advantage of their fastest 
speeds, while spotting ALS devices 
where you can make the most of their 
lowest power. 

By specifying socket by socket, you 
can achieve the optimum combination 
of system speed, power, and economy. 


AS functions: 

World’s highest speed TTL 
When speed is your top TTL priority, 
TI’s AS logic is your best choice. With a 
typical 1.7-ns gate delay and only 8-mW 
power dissipation per gate, AS logic is fast- 
er than a compromise approach to TTL 


(see above and at right). And TI offers 


you a wide choice of AS logic devices. 

In addition to the high-speed ’AS881 
and ’AS882 devices used by Data 
General, there are also the following 
new, very fast, 8-bit, byte-oriented ICs: 

’AS870/’AS871 register files contain 
internally multiplexed, dual, 16-word by 
4-bit data sources for direct ALU input. 
Plus, multiplexed I/O ports minimize 
processor data-path access times to 
memory and system bus structures. 

The ’AS877 octal transceiver pro- 
vides both parallel and serial ports for 
system interconnection. Its integral serial 
data port simplifies fault detection and 
reduces system debugging. 

’AS867/’AS869 octal bidirectional 
counters are fully paralleled, high- 
performance, presettable 8-bit counters 
that minimize next-address generation 
compromises. Both asynchronous and 
synchronous clear versions are offered. 

Many more AS logic devices available 
from your TI distributor are listed on the 
next page. 





-See back page for more information. 


ALS functions: 

Lowest power TTL 

Is low power your key TTL requirement? 
Then TI’s ALS devices are your best 
solution. They give you absolutely the 
lowest power—1.2-mW gate power dis- 
sipation—plus very respectable speed at 
4-ns gate delay, typically. ALS logic 
typically requires 68% less power than a 


compromise-logic approach, with only 
25% less speed. 


TI packaging options 

include unique 68-pin 

plastic chip carrier 

Need higher complexity functions for 
your new designs? Or pin-for-pin equiv- 
alent functions for easy system upgrades? 
TI’s broad Advanced Schottky Family of 
ALS/AS devices gives you both. 

Most members of the Advanced 
Schottky Family are available in 14-pin, 
16-pin, 20-pin, and the new 300-mil- 
wide, 24-pin DIPs. Also, the family now 
comes in surface-mount 20-pin, 28-pin, 
44-pin, and TI’s unique 68-pin plastic- 
leaded chip carriers. 


Arithmetic Processor 

























TYPICAL DATA PATH 
Throughput Time (ns) 
0 Word 8 16 32 
Length bit bit bit 
Register 
File 12 12 12 
ALU 10 14 19 
*AS181A "AS182 
Foun ‘AS882_| Accumulator/ 
Address 
Generator 10 10 10 
Total 
Through- 
ee. 3 put Time 32 36 41 








Higher throughput at the component level 
and more architectural features enable 
you to increase overall system performance 


with TI’s high-speed AS logic. 


Use of the new surface-mount chip- 
carrier packages can almost double 
functional densities. Board space can 
also be reduced by using the new 300- 
mil-wide, 24-pin DIP versus the industry- 
standard 600-mil-wide package. 

For more information on T1’s 


Advanced Schottky Family of ALS/AS 


logic, return the coupon on the 
d 


next page. 
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—__74AS821 74AS878 
74AS879 
74AS880 
74AS881A 
74AS882 
74AS885 
74AS1000 
74AS1004 ~ 
74AS1008 
74AS1032 
74AS1034 
74AS1036 
74AS2620 
74AS2623 
74AS2640 


7488876 74AS2645 


Military Qualified Functions 
— JM38510/ 


- 37001BCB 
- 37002BCB 
 37003BCB 
 37006BCB 

 37301BCB 

| arenes 
- 37401BCB 
- 37402BCB 
 37501BCB 
-37701BEB 
-37005BEB 
___ 38301BRB 

_ 38303BRB 
37004808 





TT's Advanced Schottky Family. 


240 choices today, more tomorrow. 


Here is the advanced TTL logic you can 
commit to without fear of being boxed 
in by design compromises later. TT’s 
Advanced Schottky Family of ALS/AS 
devices. With more than 240 devices 
available today and over 300 functions 


currently defined by TI, the ALS/AS 


Texas Instruments Incorporated 
Please send me more information on TI’s Advanced Schottky Family of ALS/AS devices. 
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COMPANY 


ADDRESS 
CIEY STATE 


AREA CODE 
©1984 TI 


TELEPHONE 


Family is leading the way through 
the ’80s. 

Remember, too, TI’s Advanced 
Schottky Family is equally well qualified 
for use in new systems or for upgrading 
existing designs to gain higher perfor 
mance and lower power. More than 100 
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of the ALS/AS devices listed above are 
pin-for-pin equivalents for standard Low- 
power Schottky or Schottky devices. 

TT’s Advanced Schottky Family is fully 
supported and growing rapidly. It’s your 
best TTL logic choice. And is available 
today from authorized branches of these 
TI distributors: 


Arrow Electronics 
CESCO Electronics, Inc. 


Diplomat, Inc. 


JACO Electronics 
Kierulff Electronics 
LCOMEP, Incorporated 


ESCO Electronics Marshall Industries 
Future Electronics Milgray Electronics 
General Radio Supply Co. | Newark Electronics 


Graham Electronics 
Hall-Mark Electronics 
Harrison Equipment Co. 
International Electronics 
ITT Components 


TEXAS wy 


Rochester Radio Supply 
Time Electronics 

L. A. Varah, Ltd. 

R. V. Weatherford Co. 
Wyle Laboratories 





INSTRUMENTS 


Creating useful products 
and services for you. 
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go a long way toward breaking the 
100-ns access barrier for faster stor- 
age in systems using these parts. 
That is the reasoning behind a re- 
cently modified static-column-decod- 
ing scheme from Inmos Corp., slated 
to debut later this year on comple- 
mentary-MOS dynamic RAMS. 

Using a fuse-programming tech- 
nique to set the new option, Inmos 
plans to offer the scheme on high- 
speed 256-K RAMS as well as its next- 
generation 64-K C-MOS chips. The 
Colorado Springs, Colo., company 
says the new addressing plan will 
help systems designers get maximum 
speed out of dynamic RAMs by elimi- 
nating the series of critical timing 
windows usually associated with call- 
ing data from memory arrays. 

This is done by adding a 2-ns set- 
up time at the start of a row-address 
capture period. The result is a great- 
ly reduced hold time, allowing the 
chip to complete row-address capture 
in about 4 ns, compared with 15 ns 
in some existing chips. 

Moving in. With many dynamic- 
memory makers striving for ever-in- 
creasing access speeds, static column- 
addressing techniques have already 
found their way into a number of 
high-density C-MOS designs. Most re- 
cently, Intel Corp. introduced such a 
feature on its 100-ns 51C65. In Ja- 
pan, Fujitsu Ltd. is also producing 
100-ns 64-K dynamic RAMs featuring 
static column addressing. 

Compared with more conventional 
approaches, static column decoding 
actually begins accessing the column 
address prior to the clocking of the 
column-address strobe. This allows 
the chip to ripple quickly through 
the sequence of addressing events 
without waiting for the column-ad- 
dress strobe to latch the column-ac- 
cess signal. The addressing scheme— 
easier to implement in low-power C- 
MOS than in n-channel technology— 
makes low-cost dynamic chips ap- 
pear more like their faster static- 
RAM cousins. 

But as dynamic memories get fast- 
er, computer designers are finding it 
more difficult to actually achieve 
minimum access speeds in their sys- 
tems, says Fred Jones, strategic 
memory marketing and applications 
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manager at Inmos. A 100-ns access 
barrier now exists for most systems, 
he adds. 

A key hurdle is inherent propaga- 
tion delays associated with multi- 
plexed row- and column-addressing 
signals—traditionally in dynamic 
RAMs to reduce pin counts and keep 
packages as small as possible. As the 
multiplexed series of critical timing 
edges is compressed, some parts of 
the addressing sequence can be 
skewed, preventing systems designers 
from pushing their designs to the up- 
per speed limits of the high-perfor- 
mance parts, says Jones. 

‘““As dynamic RAMs get faster, we 
are finding that we are starting to 
bump into the boundaries of how 
fast signals can be multiplexed,” 
Jones notes. “So just making a part 
significantly faster provides very lit- 
tle, if any, system advantage.” 

At the start. One solution, Inmos 
believes, is changing the row-address 
setup period at the start of a static 
column-decoding cycle to a slightly 
positive value. Traditionally, address- 
ing cycles have guaranteed O-ns row- 
address setup times, meaning signals 
can be valid just at the time when 
the latch is set by the row-address 
strobe. To do that, however, means a 
row-address hold period of 8 to 15 
ns before the RAM can switch to col- 
umn addressing. 

The problem is coordinating the 
series of address-timing edges when 
propagation delays off-chip drive log- 
ic. ‘““You cannot change the output 
logic level of a device in O ns,”’ Jones 
explains. “It takes some finite length 
of time for electricity to propagate. 
Typically, the minimum delay in TTL 
devices is 2 ns. 

By using a slight-positive setup pe- 
riod, Inmos believes it has replaced 
the series of critical edges with a sin- 
gle 2-ns setup period at the start of a 
cycle. “This will allow systems de- 
signers to achieve very high perfor- 
mance without being forced to vio- 
late certain parameters and hoping it 
will all work out,’ Jones states. 

In addition to the modified static 
column-decoding option, Inmos will 
utilize some of the same addressing 
principles in an extended-page mode 
on its 256-K-by-1l-bit dynamic RAM, 
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NOVAMET 
yf Conductive Nickel Flake Pigment 


Outstanding for EMI/RFI shielding and conductive adhesives, conductive nickel flake 
is an exclusive product of NOVAMET. It is an inexpensive alternative to silver with 
high metallic luster and better conductivity than nickel powders. 


Silver Coated Nickel Particulates 


Another exclusive NOVAMET product. Silver coated nickel approaches pure silver’s 
performance in conductive adhesives, gaskets, inks and coatings, at approximately 
1/3 the cost. 


ae Green Nickel Oxide 


Highest purity nickel oxide available at commercial prices. Outstanding for use in 
recorder heads, surge arrestors (thermistors, varistors, etc.) and metal oxide resistors. 


ly Ultra Thin Nickel Foil 


For the first time, high purity nickel foil is available in thicknesses from 4 to 200 
microns. Superior corrosion resistance and high conductivity make it perfect for 
printed circuits, heating elements and other laminated products. 


Find out more about NOVAMET metallics' superior 
NOVAMET 


performance, call or write Fran Salveggi: 201-891-7976 
An Inco company 


























681 Lawlins Road, Wyckoff, 
New Jersey 07481 © 201-891-7976 
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FOCUS ON CHANGING TECHNOLOGY 
AND ITS OPPORTUNITIES! 


Sellers of computers and 
peripherals and everyone 
who adds valuetothem =f 
will meet their buyers in 


Electronics’ Special Report: 
NCC Preview. 


June 28 Issue 
Closes June 4 





Last year’s NCC featured the domi- What surprises are in store for NCC 
nance of the micro and minicomputer ‘84? Electronics’ editors will give you 
in the distributed environment. Soft- the information you need on the pro- 
ware, hardware, data bases, proto- ducts, the technology and their market 
cols and communications came impact. 


together to get the work done. 
Get in on the action! 
Advertise in Electronics where buyer and seller meet! 


June 28 Issue Electronics. 
Closes June 4 











Electronics report 





now slated for samples in the second 
half of 1984. It will set either option 
for customers by blowing on-die 
fuses after the chips are assemb- 
led. —J. Robert Lineback 





Personal computers 





Board speeds 
prototyping job 


The burgeoning field of new applica- 
tions for personal computers could 
expand even more if a faster and 
cheaper way of doing a laborious de- 
velopment job takes hold. In this in- 
stance, it is a simpler method of 
building prototype interface boards 
with which personal computers can 
perform robotics tasks, process con- 
trol, and similar jobs. 

The eZ Board, invented by a tiny 
firm in Anaheim, Calif., connects di- 
rectly into the computer’s bus-expan- 
sion slot and offers a breadboarding 
area with block-array sockets where 
16 components can be plugged in, 
sans solder or Wire-Wrap. An engi- 
neer can easily change the configura- 
tion and test each version in real 
time through the computer. 

The current’ method of bread- 
boarding involves trial and error: fas- 
tening and removing components on 
a bare board, attached either by sol- 
dering or Wire-Wrap, and then fol- 
lowing through with repeated testing. 

‘We call it a solderless experimen- 





Easing the way. EZ Board plugs into a per- 
sonal computer’s bus expansion slot to help 
engineers build prototype interfaces for such 
jobs as robotics and process control. 


Electronics/May 3, 1984 


How To MEASURE 
10 MICROHMS. 


+, ow ohm reso es 
the 1700 series of digital 
| ohmmeters exceptional 


instruments for precision measure- 
ment of resistors, fuses, thermis- 
tors, PC board stripes and 
resistance of wire, connectors and 
transformer windings. 

The versatile 1700 system con- 
sists of a 42 digit A/D converter 
and your choice of plug-in mea- 
surement sections. Choose the 
features you need —ESI’s exclu- 
sive Switched DC or continuous 
DC mode, speed to 13 per second, 
resolution to 0.1 wQ, ranges 








up to 20 MQ, low test current, 
limits comparator, all with a 
basic accuracy of 0.02%. 

Call us toll-free at 800 547-1863. 
Get the full story on the versatile 
system that measures 10 microhms 
and so much more. 


Putting Precision 
To The Test. 






Cc ae, 
ey 


Electro Scientific Industries 


1-800-547-1863 {286 
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“THIS IS 
IMPORTANT... 
CHECK 
ELECTRONICS” 


Sound familiar? We wouldn’t be a bit 
surprised. 


Recent studies show conclusively that 
when the worldwide electronics com- 
munity reaches for important informa- 
tion on important issues, they reach for 
ELECTRONICS: 


J Rated most authoritative by 2 to 1 
J Most timely by 3 to 1 


J “Best’’ in state-of-the-art technology 
coverage by 2 to 1 


J Most thoroughly read by 2 to 1 
/ Most accurate 


J Best for assessing industry 
developments 


J Preferred for immediate reading 
J Preferred for the publication of 
technical articles. * 


*Source: Crossley Surveys, Inc. 


For more than 51 years, electronics pros 


like you have turned to ELECTRONICS 
magazine for the full story... when they 
need the definitive word on a new prod- 
uct, process, technological innovation or 
business development. 


You can be sure there is no better source 
for accurate, authoritative and timely 
electronics information than in the pages 
of ELECTRONICS. 


So, if your need to know can’t wait... if 
you've got people, jobs and money hang- 
ing on your important decision. .. check 
out ELECTRONICS. It might just be the 
thing you’re looking for. 


And we wouldn’t be a bit surprised. 


If you’re not already a subscriber you can 
be. Complete and mail the order card in 
the magazine. It could be your most im- 
portant decision today. If subscription 
card is missing, write: 


Circulation Manager, Electronics, 
P.0. Box 511, Hightstown, N.J. 08520 


Electronics 


Where Important People Read Important Editorial 


ae 
| 


Hu 














Electronics report 


tal tool, which is really a form of 


















Conathane’ EN2500 
j t 

SEFIES ALPE LOW COST, zis eva say Ratim's 

| ' port Corp., who devised the eZ 

t h ni E , a Board with an associate. He esti- 

7 mates it cuts the time and expense of 

‘ ee | A manager of industrial engineer- 

| ing at neighboring California Com- 

puter Products agrees that the board 

the shortest distance between a piece 

of paper with a circuit design and a 

| working interface,” says Marcus M. 

if a rs Porter. ‘It looks to be a really useful 

} tata \ ing signals out of a bus.” He expects 

pia antes ae to put the board through its paces in 

electr ic/ electronic ray vee quanti. 

Four areas, EZ Board routes func- 

tions from each of the computer 

= bus’s output terminals into the 

breadboard area, where each is clear- 








revisable hardware,”’ says Rahim Sa- 
f breadboarding to perhaps a tenth. 

offers important savings. “It could be 

development tool, especially in pull- 

readily available in quantity. 

ly identified and accessible. The 


board has four distribution areas, 





each with 50 tie points for power, 
ground, clock lines, and reset com- 
mands, among others. A four-posi- 


tion switch in a dual in-line package 
i es. & rain-sensi ive has each position connected to each 

distribution area. Sabadia’s board 
devices and coils. 


works with computers from IBM, Ap- 
ple, and Commodore—about 80% of 
¢ Improved thermal shock resistance over epoxy potting 
compounds 


the personal-computer population. 
Like many ideas that lead to prod- 
¢ UL recognized and flame retardant systems available 
* Room or elevated temperature curing 








ucts filling a need, the eZ Board was 
an invention of necessity. Sabadia 
and Rafe Hosain, an electrical engi- 
neer moonlighting from a nearby 


¢ Low exotherm, low shrinkage military electronics firm, needed an 
¢ Excellent dielectrical properties interface board for a robotics project 
¢ Low stress on embedded components they were pursuing and found none 
¢ Non-MBOCA, non-TDI existed. After devising and demon- 


Strating their board late last year, 


CONAP’s group of technical service experts and sales engineers they decided to offer it as a product 

are available to you, unconditionally. To work with you in your and have applied for a patent. 

plant or at our Test and Research Facility in Olean, New York. At $175, including an 18-inch flat- 
ribbon cable and connector, the 
board is not much more expensive 


Conathane® EN2500 Series. write or than the conventional materials re- 
,Ww ; 
ohons for seieeict Bulletin P-133. ssingnone quired in breadboarding, says Saba- 


prints Babee dia. His firm is selling the board di- 


rectly and plans a larger one that 
holds more components, along with 

Conap Inc. Olean, NY 14760 

(716) 372-9650 


For complete specifications on the 


buffers and decoders as options. 
There also will be a line of add-on 
interface boards to be offered in 
1984. —Larry Waller 
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WHY STRUGGLE WITH CAGE ASSEMBLY? 
VECTOR DOES IT FOR YOU 
COMPLETELY ASSEMBLED-READY TO USE 










Module Cages Strong, anodized alu- 
minum units for EFP 


module kits. 


CMA3A-20 


Rugged all alumi- 
num, adjustable 
for card height, 
supplied assem- 
bled ready for Se & 
connectors which oe all 
mount on 4-way 


adjustable struts. : Card Cages 


CCK13 Type 


Microcomputer Plugbords for Inter- 
face, Memory, Expansion and Ex- 
perimentation 

4608 compatible with Intel SBC8O 
and National BLC8O series. 





V) WV 4 = Om iO} | Si =a i 0 Om CO] | Lom ere)\ 1-7-0) & Aa Lom 
12460 Gladstone Ave, Sylmar, CA 91342 74C-79-10 


Phone (818) 365-9661/Phone Toll, Free 800-423-5659 outside Calif. 





See us at Electro Booth # 3507 & 3509 


When you need direct pin-for-pin 
substitution for ICs manufactured 
worldwide, you can find it quickly 
and easily with the new D.A.T.A.- 
BOOK IC Functional Equivalence 


Guide. 


Order now and get a special 20% 
prepublication discount. You save 
$19.00 off the regular subscription 


price of $95.00. This offer expires 
May 31, 1984, 


Phone toll-free: 1-800-854-7030 
In Canada, phone: 1-800-268-7742, Op. 83 
In California, call collect: (619) 578-7600 


or write to: D.A.T.A., Inc. 


Box 114, Dept. SO454F 
8660 Miramar Road / San Diego, CA 92126 





Box 114 - Dept. SO454F - 8660 Miramar Road - San Diego, CA92126 


Name 

Company Name 
Address 

City 

Zip 
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Have You Looked Into 
the Economical and Useful 


ELCUT 
THERMAL CUTOFFS 


Thermal Protector/Fuse 





U5 Series 
100°G~ 117°C 
250V2/4.5A 


“non-resettable’type Actual size 


The ELCUT Thermal Cutoff enjoys world-wide 
recognition for its excellence since the development 
of ELCUTs by UCHIHASHI Company in 1970. 


ITS QUALITY RELIABILITY, 
ECONOMICAL SERVICE AND 
MINIMIZED-MINI SIZE VARIETY 
set a standard for the electrical 
industry. 


ELCUT thermal cutoffs are ultra-small. 

Since they take up less space, they are ideal as thermal 
cutoffs to prevent damage from overheating in 
compact electrical devices such as 

transformers, motors, PCBs, 

solenoids, etc .. 

They’re economical too. 


DAG AV 


UL File No. E50082 
CSA File No. LR40743 
VDE File No. 9230 
MITI 


e@Electrical ratings: Voltage 125V/250V Current 1-7A 
@ Operating temperatures: 74°C ~187°C 


Manufacturer & Exporter 


Z=~= UCHIHASHI METAL 
= INDUSTRIAL CO.,LTD. 


INTERNATIONAL TRADE SECTION 


9-14 Imazu-Kita 2-chome, Tsurumi-ku, Osaka 538, Japan. 
Tel:(06)962-6666 FAX:(06)962-6669 Telex:J64377 ELCUT 
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SECONDARY BREAKDOWN 
TESTING 
and higher reliahility? 


@ Single Diffused Power Transistors Fully Tested To SOA Requirements 
@ Higher Reliability ©@ Discrete, Darlington, JAN/JAN TX Types 
@ All Devices Can Be Tested To Mil-Standard or Customer Requirements 








Rugged reliability. Superior perfor- 
mance. That's what you’ll get with 
; Solitron’s single diffused NPN silicon 
SDM 4003 1) 1000 Min ; power transistors. They’re ideal for 
SDM 4013 1) 1000 Min power supplies, audio power stages, 
ames neon Ne : 3 series and shunt regulators, 
Seeeeeae ne inverters...for any tough linear applica- 
2N 3773 15/16 , ' : . 

2N 3772 2) 15/60 . tion. 

silt air aa es . These transistors feature low sat 
eee seri voltages, high DC current gain, high 
ON 3055H 2) 3) 20/70 power dissipation and excellent SOA’s. 
SDT 3055 20/70 ; Each one is 100% power pulse tested 
2N 3441 25/100 for resistance to secondary breakdown. 
2N 3054 25/100 And, all are low priced and available for 
immediate shipment. 





1) Darlingtons 2) Also Available as JAN, JANTX 3) Suffix ''H" denotes full SOA at max. VCEO rating of 60V 


For complete information, call toll-free 1-800-327-8462. 


“olitron 


DEVICES, INC. 
1177 Blue Heron Blvd. _ Riviera Beach, Florida 33404 


(305) 848-4311/TWX: (510) 952-7610/TELEX: 51-3435 
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Telecom imports soar 
as result of AT&T breakup 


NBS to press compatibility 
among computers 


Comsat to push 
product sales 


Patent Office to spend 
$300 million io automate 
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Washington newsletter 


The breakup of American Telephone & Telegraph Co. is having 
“enormous and unanticipated effects on increasing imports” of telecom- 
munications equipment, the International Trade Commission has been 
told. Rolm Corp., the Santa Clara, Calif., equipment maker, warned that 
the seven new regional telecommunications companies represent power- 
ful markets that should not provide “unfair advantage to offshore 
manufacturers.” The Electronic Industries Association was more direct, 
claiming that the U.S. telecommunications-equipment trade balance 
remained positive and growing from 1977 to 1982, turning to a deficit 
only in 1983 as a result of imports from Japan. Last year’s $240 million 
deficit in telecommunications equipment—imports rose to $1.075 billion, 
compared with exports of $835 million—resulted from Japanese imports, 
which account for 45% of all imports to the U. S., says the EIA. That is 
“more than twice the share of any other country.” 


Striving to hasten the coming of computer compatibility, the National 
Bureau of Standards says that by year end it will start enforcing Federal 
Information Processing Standards for Government computers. The aim 
is to encourage voluntary adoption of the standards for commercial 
markets. At the July 9-12 National Computer Conference, the bureau 
will join 16 computer makers, chip designers, and users in a demonstra- 
tion of the Class IV transport protocol of the International Standards Or- 
ganization’s Open System Interconnection model. There will be two 
local-network technologies: carrier-sense multiple access with collision- 
detection, for business, and a token-bus protocol, for process control. 


Communications Satellite Corp., planning to leverage the technological 
prowess of its three product divisions, is going to raise its manufacturing 
profile and could make low-cost Ku-band transmit-and-receive terminals 
one of its first products. The three Comsat subsidiaries—Telesystems, 
Amplica, and Compact Software—“have never made money for us to 
date,” says A. William Perigard, president of Comsat Technology 
Products. “My goal is to drive them into profitability,” he says. An 
Advanced Technology section reporting to Perigard has been set up to 
identify and market the new integrated products, which will be designed 
by Comsat Labs and manufactured by the three companies. 


Planning Research Corp. will handle the design, implementation, and 
maintenance of the Government’s largest document-storage and retrieval 
system to date under terms of a $300 million contract from the U. S. Pat- 
ent and Trademark Office. The McLean, Va., computer-services firm 


~ gays it plans to buy some $130 million worth of computer hardware—in- 


cluding 2,000 work stations and optical disk-storage devices—and to 
subcontract software development to Chemical Abstracts Service, of 
Columbus, Ohio. Automating the office’s 25 million documents will 
require memory capacity in excess of 12,000 gigabytes, notes a Planning 
Research spokesman. The goal is to have a paperless system on line by 
1990, so that examiners will be able to process and issue patents and 
trademarks within 18 months—as opposed to the current 27 months. 


69 











70 





Trade strategies for the future 


What began during the trough of the recession 
as a call by Democrats to protect U.S. markets 
and jobs by developing a “national industrial 
policy” was laughed at by most Republicans as 
just so much liberal rhetoric. But that was be- 
fore a presidential election became an immediate 
concern. When Republicans began electioneering 
in earnest, they, too, seized on the issue, giving 
it a new name. And that is how President Rea- 
gan came to appoint a Commission on Industrial 
Competitiveness. 

The commission’s report is not yet in, nor are 
its recommendations likely to influence the out- 
come of November’s election. However, within 
the upper echelons of business and labor, Ameri- 
ca’s ability to compete in global markets seems 
certain to remain a hot issue for the foreseeable 
future. Hardball is the name of the game in 
world markets that are becoming increasingly 
sophisticated; as the Committee for Economic 
Development (CED) points out, “the era of un- 
questioned U.S. dominance in the world econo- 
my is clearly over, and has been for some time.” 
CED, a blue-ribbon collection of U.S. industrial 
leaders, is now making known its views on U. S. 
industrial competitiveness as it puts forth its 
Strategy in a new statement. 


Freedom to compete 


Not surprisingly, CED’s “Strategy for U.S. In- 
dustrial Competitiveness” is to let the private 
sector fight it out in world markets, while letting 
America’s world competitors know that U.S. 
industry has the strong support of its govern- 
ment. One example of that support would be 
tougher and faster enforcement of U.S. trade 
laws—including countervailing tariffs—against 
foreign companies that unfairly target U. S. mar- 
kets. More important, CED wants the U.S. to 
push harder for more flexible export guidelines 
on high technology, so that new and developing 
markets will not be sacrificed in the name of 
national security [Electronics, April 5, p. 58]. 

Competing countries have “very skillfully 
used” perceptions of American inconsistency on 
high-tech export policy to discourage potential 
foreign customers from buying U.S. products, 
argues Edmund B. Fitzgerald, vice chairman of 
CED’s trade subcommittee, “because of our al- 
leged inability to guarantee long-term product 
support.” (Fitzgerald is president of Northern 
Telecom Ltd.) 


Washington commentary 





To eliminate from export-control lists many of 
the estimated 1,200-plus products whose sale 
abroad can be challenged on national-security 
grounds, Franklin Lindsay, of Engenics Inc., a 
genetic-engineering firm, has come forth with a 
novel “sunset law.” Lindsay, long familiar with 
Defense Department contracting rules, would 
“automatically remove each technology or prod- 
uct from the export-control list after four years 
unless the Government presents evidence that 
the specific control is still essential to national 
security.” Despite the probable effectiveness of 
Lindsay’s proposal in such areas as electronics, 
the military is not likely to give it consideration. 


Monitoring competitors 


However, another CED recommendation seems 
better attuned to the politics of an election year 
and supportable by all parties. That is the call 
for the creation of a new Government office to 
“monitor innovation and competition policies in 
each major country,” including government-sub- 
sidy practices. While the Commerce Department 
contends that it is already doing this, Govern- 
ment and industry officials agree that the job 
could be done much better with far less frag- 
mentation of effort. Japan and the UK already 
have such offices—neutral and central sources of 
information and analysis. CED believes that such 
an office could put international competitors on 
notice that the U.S. Government “‘is seriously 
concerned about foreign subsidies and will con- 
sider [remedies for] unfair trade.”’ 

Unfortunately, little has been said and less 
written about trade as an election-year issue. 
Although the subject ranks near the top of most 
Savvy politicians’ list of important problems fac- 
ing the nation’s economy and the continuing 
recovery, candidates find talking about trade 
dull and are convinced that most voters couldn’t 
care less about the whole thing. 

Certainly, CED’s proposals for industrial com- 
petitiveness provide little grist for television’s 
news mill. But that is not to say that electronics 
managers or engineers wouldn’t find a good deal 
of information and food for thought—and per- 


haps encouragement to look at their jobs and 


products in a different light. How the U.S. re- 
sponds during the next few years to the trade 
challenge will have far greater impact on the 
structure of its domestic society than virtually 
any other issue. —Ray Connolly 
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Cser Friendly. 
Designer Friendly. 
Buyer Friendly. 
VuePoiat II” fiat panel, 


touch input display system... 


what more could you ask of a friend. 


USER FRIENDLY — The proven technology of VuePoint 
ll™’s gas plasma display and optical sensing responds in- 
stantly to the user's touch. Menu-prompted, touch-interac- 
tive operation enhances productivity of unskilled operators. 
DESIGNER FRIENDLY — The system software designer will 
love VuePoint II's touch-interactive possibilities and stand- 
ard 3 page display memory (expandable to 4, 16, 32 or 48 
pages). Smart system features like format, field definition 
and cursor control make software design even easier. 
Hardware designers will appreciate the low profile pack- 
age (only 9” X 12” X 4”) for those tight spaces. The standard 
RS 232 port can be adapted to accommodate RS 422, 423, 


Genera 





See us at Mini Micro Northeast 
Booth #2420 Hynes Auditorium 


700 Burnside Avenue, East Hartford, Connecticut 06108 


















485, 20mA, TTL and others. The modularity and structural 
integrity of VuePoint II provides for ease and speed of design 
integration. Expandable hardware options adapt VuePoint 
Il to your specific system requirements. 

BUYER FRIENDLY — Best of all, this second generation 
technology is available at below first generation cost, which 
will make you a lot of friends with management and your 


customers. 
SPECIAL: EVALUATION UNIT OFFERED AT THE 100 


QUANTITY PRICE OF $1767 (regular quantity 1 price: 
$2295). You've got friends at General Digital®. Call or write 


us for additional information. We'd like to help. 


Digital Corporation 


Telephone: (203) 528-9041 
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iiththermistors, 
nderprotected for overcurrent 





For a price competitive with the 
thermistors you're now using, you 
can design with the PolySwitch™ 
PTC protector, a device that inter- 
rupts currents as high as one 
hundred amps. That’s much more 
protection than you’re used to getting. 


Now, a revolutionary new type of 
PTC device that gives you security 
and dependability no ceramic PTC 
resistor can offer. Security that 
means your circuits will be protected 
from overcurrent up to fifteen times 
faster than they would with currently 
available thermistors. Dependability 
that means you can rely on Poly- 
Switch devices to offer lifelong 
protection for a broad range of 
products, including batteries, loud- 
speakers, motors, telephone systems, 
_ power diodes, and transformers. 
Write us, or call us today, for more 
information about PolySwitch 
lal A Ong 0) go) (=Xe: (0) ke 


Raychem 


PolySwitch Products Group 
Raychem Corporation 

300 Constitution Drive 

Menlo Park, California 94025 
415) 361 6900 
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examine... 


a worldwide perspective. 
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Wherever you are in this world, whatever your 
specialty... ELECTRONICS magazine's exclu- 
sive worldwide, international coverage of elec- 
tronic technology and business guarantees that 
our subscribers are the first to know precisely 
what’s happening. ..when it’s happening... .re- 
gardless of where it’s happening. 


From San Francisco to Tokyo, Moscow to Tel Aviv, 
only ELECTRONICS covers the fast-paced 
changes taking place in today’s world of elec- 
tronic technology. Our overseas editors don't 
travel to where the news is breaking, they live 
and work there. They examine and interpret 
every significant technological and business 
development on the international electronics 
scene to make sure our subscribers not only 
keep pace...but keep on top. 


You owe it to yourself and to your career to find 
out why nearly 100,000 of your professional col- 
leagues in 127 different countries explore the 
world of Electronics on a regular basis. Devote 
one hour of your reading time every two weeks 
and we'll broaden your dimensions in ways that 
no one else can. We'll keep you Current on what's 
going on in the technology. 

To start your subscription to ELECTRONICS 
send in the subscription card found in this 
magazine. Or, write directly to Subscription De- 
partment, ELECTRONICS, McGraw-Hill, 1221 
Avenue of the Americas, New York, N.Y. 10020. 


Electronics 
Magazine i: 
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TRW thin film 


resistor networks: designed for reliability 
to solve the most demanding applications. 


Precisely. 


TaNFilm™ networks deliver pre- 
cision in a small package. 

For applications requiring a high 
degree of reliability, precision as lowas 
+ 120 ppm voltage ratio accuracy, tight 
tolerance, close TCR tracking and less 


than -30 db noise, there’s TaNFilm 
from TRW. 


Continuous sputtered Tantalum 
Nitride film system. Hermetic per- 
formance withouthermetic sealing. 


Mass sputtering process assures 
complete homogeneity of individual 
resistor characteristics. Ta,0,; passiva- 
tion layer protects film system and 





© TRW Inc. 1982 
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provides performance equivalent to 
hermetic sealed packages without size 
and seal integrity issues. 


Thermal compression bonded 
leads for extremely reliable 
terminations. 


Ti-Pd-Au conductor system matched 
to extremely reliable, rugged thermal 
compression, gold bonding system. 





Ask about our chip carrier pack- 
age — the ultimate for high reliabil- 
ity in military applications. 





Approved to MIL-R-834071 all 
tolerances and TC’s. RZ030 flat 
pack and RZ010 and RZ020 dual-in- 
line available as standard. 


Precision tolerances to 0.1%, TCR’s to 
+25 ppm/°C. Tracking to 0.01% and +5 
ppm/°C. 


Call 215-923-8230 for distributor 


availability on MIL networks. 





For technical information on all thin 
film networks call 512-992-7900, or 
write: TRW Resistive Products Division, 
4222 S. Staples Street, Corpus Christi, 
TX 78411. 


7X 
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Resistive Products Division 
TRW Electronic Components Group 








Europeans get together 
on cellular-radio standard 


BT pilot project 
to link 
downtown London... 


.. USINg an 
intermediate ISDN 


Esprit is first test 
of OSI protocol 


Electronics/May 3, 1984 


International newsletter 





Evidence is mounting that telecommunications-equipment manufactur- 
ers are about to get together on a European cellular-radio standard. The 
first sign was the recent joint response of Germany’s Siemens, the 
Netherlands’ Philips, and France’s CIT-Alcatel and Thomson-CsF to a 
call by the French and German governments for bids to furnish a 900- 
MHz cellular-radio system for the two countries. The system, EC 900, 
represents a compromise between Siemens’ C-900 scheme and the MATS- 
E system first proposed by Philips and CIT-Alcatel. Officials at Italtel, It- 
aly’s government-controlled public-switching manufacturer, now say 
that in order to promote a European standard, Italy will go along with 
the one chosen for the French-German project. Left out would be the 
UK, which has already chosen the U.S. Total Access Communication 
System (TACS) [Electronics, April 7, 1983, p. 102]. 


The centerpiece of British Telecom’s efforts to make the City of London 
(London’s financial district) a showcase of modern telecommunications 
technology—complete with satellite and broadband fiber-optic links— 
will be a trial run of an integrated services digital network (ISDN) linking 
500 user sites. The net will be based on a System X digital local 
exchange, linked to 23 other exchanges, scheduled to go on line in the 
fourth quarter of 1984. Aside from testing the technology, the ISDN 
experiment will be used to test the market for broadband data Services, 
such as teletex, basically a super-telex service; high-speed digital 
facsimile, which can transmit letter-size documents in 10 s; Photovideo- 
tex, an advanced Prestel service that delivers high-quality color photo- 
graphs and text from remote data bases; videoconferencing; and other 
high-speed data services. BT plans to offer a national service in late 1985, 
and by fall 1986, its ISDN service will be available from 400 business cen- 
ters served by a digital overlay network. 


Rather than wait for the 144-kilobit/s standard from the International 
Consultative Committee for Telegraphy and Telephony (CCITT)—a 
standard that is still being formulated—British Telecom will kick off 
with an intermediate capability that pipes data into the office at 80 kb/s 
over a standard two-wire connection. The “standard,” which will be 
current for five years, comprises a 64-kb/s voice or data channel, an 8- 
kb/s data channel, and a further 8 kb/s for signaling. Meanwhile, wide- 
bandwidth users will have a dedicated four-wire connection at 2 
megabits/s. The idea is to link private automated branch exchanges 
directly. To allow different manufacturers’ kits to talk, BT has therefore 
defined a new interface standard, called DPNSS, for Digital PABX 
Network Signaling System. Already, five local suppliers have endorsed 


‘the new standard, which will be enhanced later on to conform with any 


future CCITT standard for ISDN. 


Twelve European manufacturers of data-processing equipment recently 
agreed to adopt the International Standards Organization’s Open 
Systems Interconnection (OSI) model as a way of opening up the 
formerly segmented European market [Electronics, March 22, p. 63]. The 
OSI will get its first trial in a local network to be supplied to the Europe- 
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West German market 
for data processing 
sees boom time 


Honeywell adds 
Philippines to its 
Asian operations 


IBM links with Taiwan 
to aid development 
of computer products 
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an Community’s Task Force for Information Technology and Telecom- 
munications, in Brussels. Over the course of the next two years, Bull, 
ICL, Siemens, and Olivetti will be implementing the project, whose main 
goal is to provide communications between the task force and the 
participants in Esprit, the European Strategic Programme for Research 
and Development in Information Technology [Electronics, Jan. 12, 
p. 88], as well as to act as a public showcase for the benefit of potential 
users of the new protocol. 





West Germany’s data-processing market is booming as it seldom has 
before. Indeed, thanks to slow shipments of semiconductor devices, some 
producers are having trouble filling orders. That is the gist of an analysis 
from Diebold Deutschland GmbH, the Frankfurt subsidiary of the U. S. 
computer-consulting and market research firm. For the first half of this 
year, Diebold predicts that (depending on size), incoming orders for 
computers priced at more than $100,000 will be from 10% to 25% 
higher than they were last year. For machines in the $10,000-to-$ 100,000 
range, the firm forecasts a rise in orders of up to 30%. The fastest-grow- 
ing sector, though, is the one for microcomputers that sell for less than 
$10,000: orders for these machines will rise from 35% to 70%, with the 
smaller systems scoring the biggest gains. For standard software, Diebold 
expects an increase of up to 50%. Behind the push, says the company, is 
a growing tendency to invest and—after several quite slow years—to 
satisfy pent-up demand. Other factors are the trend to equip office work 
stations with terminals that tie them to computers, as well as the need to 
enlarge data banks. 


Honeywell Information Systems Inc. has entered the Philippine market 
by appointing Distributed Processing Systems Inc., Manila, as its local 
distributor. Southeast Asia managing director Graham Moore says that 
Honeywell jumped in—despite a local financial crisis [E/ectronics March 
8, p. 88]—for two reasons: to have a strong position when the economy 
picks up and to tie the Philippine operations into the company’s existing 
network of Southeast Asian distributors. The regional office, in Hong 
Kong, looks after nine countries in Asia, and without the Philippines and 
its rapidly growing population of 50 million, there would be a large hole 
in Honeywell’s network, says Moore. The Philippine computer industry 
purchased $36 million worth of equipment last year, a solid market for 
Honeywell, whose strength lies in its lines of superminicomputers and 
mainframes. 


IBM Corp. has contracted with the recently established New Develop- 
ment Corp. of Taiwan, which will handle research and development 
work on low-end computer products, including peripherals, for possible 
manufacture by IBM. NDC is a joint venture of the Industrial Technology 
Research Institute and the China Development Corp.—two organiza- 
tions with close government connections. The five-year contract is said 
to represent the first time IBM has assigned product development to an 
outside firm. NDC is expected to have a staff of up to 100 specialists, 
joined by 8 technicians and 2 IBM executives. 
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We Make 


‘Transients Talk. 


for analysis is a complex job: 
capture, digitizing, storage, display, 
analysis and data transfer. It’s harder 
still if you need remote control 
capability. Most general purpose 
instruments can’t handle more than 
one or two of these steps. But the 
Data 6000 Universal Waveform 
Analyzer does them all...with speed 
and power you won’t find in any 
other single instrument. In fact, the 
Data 6000 offers more powerful 
capabilities than you could obtain 
from an entire roomful of equipment 
at many times the cost. Nothing else 
even comes close to the Data 6000, 
which offers you: 


Faster Data Acquisition 

No matter how short-lived the 
event, you'll capture it with high 
resolution, thanks to the Data 6000 
100 kHz and 100 MHz digitizing 
modules. Sample times as short as 
10 nanoseconds, with full 8-bit 
resolution, give you the accuracy you 
need. Only Data Precision, backed 
by Analogic’s leadership s\ Hane =e 
in A/D conversion and BB |® 
data acquisition could 
have offered the Data 
6000’s powerful acqui- 
sition capabilities. 

And that’s only the 
front end of the 
Data 6000’s power. 


Quicker on the 
Trigger 


Trigger level may be 
set with minimum 8-bit 
- precision, to eliminate 
false triggering on noisy 
signals without sacrific- 
ing sensitivity. And 
event display can begin 
precisely at the moment 
you select. View pre- 
and post-trigger events 
up to 100% of selected 
time-base away from 
the moment of trigger- 
ing...from milliseconds 
to months before and 
after. You’ll never miss 
a shot with the Data 
6000’s smart trigger. 





GREE: HE 


a pceiaeminimaasiasinic An tenng 
a4 


Model 610 
2ch 100KHz 4ch 100KHz 


Data Precision Division of Analogic Corporation, Electronics Avenue, Danvers, MA 01923 


Circle 192 for demonstration 


Circle 77 for additional information 


me 
mt is 

*. a 3a fare 
eee re oo 
DE TEE 
rere 


Model 611 







CRIENGY¢ BUF .X41 = 91 .B5BuUTeS 


























-2$ .880us »B88uS 
62 .SBBu) 26. Em 


MARKER MODE 


TRACE 
1 CURSOR ON 



















Compute and display a wide 
variety of functions from the 
captured signal. Useful func- 
tions for transient analysis are 
Rise, Fall, Settling, and Display 
Times; Overshoot, Maximum, 
Minimum, Peak to Peak, Area 
or Energy under the curve; 
Real and Complex Magnitude 
Spectra; Real and Complex Log 
Magnitude Spectra; and many 
more...all available with a 
single keystroke! 




























More Digital Storage 
Up to 56,000 points of data may 

be stored in on-board storage 
memory, with unlimited 
expansion available on 
accessory floppy disk or 
your mass storage media. 
«|| Data acquisition mem- 
| ory holds up to 56,000 

=! points per channel (with 
the 610 and 611 plug-ins; 
16,000 points for the 620). 
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The Data 6000 


Universal Waveform Analyzer 





And data storage is accurate, sup- 
porting full 5-decimal place readouts. 
Double precision accumulators are 
standard. The high resolution CRT 
display lets you view waveforms as 
accurately as they are stored, and a 
comfortable screen angle permits 
easy use. The large display has full 
alphanumerics for on-screen labelling 
and documentation of functions. 


On-Board M68000 

How does the Data 6000 do so 
much more than an ordinary A/D 
converter, digital waveform recorder, 
digital storage oscilloscope, and 
engineering microcomputer? The 
answer is inside: a fast, powerful 
M68000 microprocessor, armed with 
the fastest Fast Fourier Transform 
Algorithm, and capable of quick, 
user-friendly communications and 
remarkable computational power. 
And when you need to go beyond 
the Data 6000’s stand-alone 
capabilities, versatile data transfer 
is available through the RS-232 port. 
And IEEE-488 bus compatibility 
allows full integration of the 


Data 6000 with 
your system. iEteWea) 
Superior. 

Demonstrably Superior. 

The Data 6000’s unique capabilities 
with transient waveforms are reason 
enough to have it on your bench. 

But if you need further reasons, 

the Data 6000 has them. An instru- 
ment this powerful can 
do much more than 
transient analysis. 
Consider it as: 

LIA Storage Oscilloscope 
LIA Spectrum Analyzer 
LJAn Auto/Cross 

Correlator 
CA Transient Recorder 
CJAn RF or Audio 

Signal Analyzer 
(JAn ATE Subsystem 
DA Vibration Analyzer 


For transient analysis 
with unprecedented 
ease, and much more, 
try the Data 6000. For 
further information, call: 
800-343-8150 
Or in Massachusetts, 
800-892-0528. 




















Maintaining 
The Integrity 
Of Measurement 
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SEE US AT ELECTRO BOOTH #'s 1142-1147 
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Motorola’s68000 MPUs - the commo > 
systems from some ofthe industry’ 





Callan Data Systems uses the 68010 because “it’s the 


fastest, most advanced microprocessor available.” 

“Motorola has established the 68000 product line as 
the de facto standard for the new generation of UNLX™ 
based super micro workstations and computer systems. 
Implementation of the chip on Callan’s UNISTAR super 
micros is a perfect example. 

“In the 16/32-bit UNIX-based microprocessor race, the 
10 MHz virtual memory 68010 microprocessor, the heart 
of our UNISTAR 300 super micro, is the fastest, most 
advanced microprocessor available. It will remain one 
step ahead of the rest in the 16/32-bit UNIX micro- 
processor race.” 


Bill PohIman, Vice President of Engineering, Callan Data Systems 





Apollo Computer uses the MC68010 as the heart of its 
DOMAIN DN300 to deliver mainframe-like CAD/CAE 
functions in a desktop unit. 

“Apollo’s DOMAIN (Distributed Operating Multi- 
Access Interactive Network) is a high-performance local 
area network of dedicated computers operating ina 
distributed environment. 

“The MC68010 microprocessor allows each Apollo 
DOMAIN to directly support virtual memory manage- 
ment in a network-wide demand paging environment. 
The performance and memory requirements of dis- 
tributed CAD/CAE applications could only be satisfied 
with a design that incorporates eee ecors from 
the M68000 Family of devices. 

Edward J. Zander, Vice President Marketing, Apollo Computer 
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Omnibyte uses the 68000 in the single-board computer 
market for its proven reliability and quality. 

“The single-board computer market that Omnibyte 
serves requires not only high performance, but also 
quality and proven reliability. For these reasons, 
Omnibyte chose the Motorola M68000 Family. 

“The OB68K/VME 1 incorporates the fast 12.5 MHz 
68000R12. Its small-size, pin-grid array package 
allows room for more features on this sophisticated 
board-level computer.” 

Peter A. Czuchra, Marketing Manager, Omnibyte Corporation 








The Sun Workstation® uses the MC68010 to achieve 
superminicomputer performance. 

“The MC68010 is Key to the architecture of our multi- 
purpose technical workstations. We designed a special 
no-wait-state memory to take full advantage of the speed 
of the 68010. 

“The 68010's symetric instruction set and virtual- 
memory capability are the foundations of a cost-effective 
implementation of UNIX. And UNIX is key to Sun’s 
commitment to industry standards in hardware 
and software.” 


Lloyd Fugate, Vice President of Marketing, Sun Microsystems, Inc.™ 


denominator for high performance 





Convergent Technologies uses the 68010 as the heart 
of its MegaFrame system. 

“The Motorola 68010, with its virtual memory, allowed 
us to build features typically found in mainframes and 
super-minis — features like demand page virtual 
memory — into our MegaFrame. So our MegaFrame is 
not a super-micro, it is a mini-computer, because of 
the 68010. 

“Also, the 68010's linear address space is a real benefit 
for UNIX. We use up to 16 68010s in each system, all 
running on UNIX, all part of the 68000 architecture.” 


Steven Blank, Marketing Manager, Convergent Technologies 





most innovative manufacturers. 





Intergraph uses the 68000 for improved screen 
response and more workstations per host. 

“Creation of a screen image ... is conducted up to 
three times faster than on a VAX-11/780. 

“The MC68000 works with several Intergraph- 
designed processors to generate and manipulate 
graphic images locally ... at the workstation. Offloaded 
of these burdens, the host computer is able to support 
many more workstations, such as executing database 
updates, running third party software and performing 
other background support tasks.” 

Bruce E. Imsand, Executive Technical Manager, Intergraph Corp. 


Motorola's M68000 — the upward-compatible 
8/16/32-bit microprocessor family — is today’s common 
denominator for high performance systems. 

Consider the overall cost/performance leadership of 
the M68000 Family and make your commitment. Your 
present and future generation products will be better 
for it. Get the inside story. Ask your design engineering 
management. 


M68000: The upward-compatible 8/16/32-bit 


UNIX is a trademark of AT&T Bell Laboratories 

Sun Workstation is a registered trademark of 
Sun Microsystems, Inc. 

Sun Microsystems, Inc. and SunStation are trademarks 
of Sun Microsystems, Inc. 








microprocessor family. 


MOTOROLA INC. 


Semiconductor Products Sector, P.O. Box 20912, Phoenix, AZ 85036 
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The Nu Machine™ Computer. 
The first system in the Texas 
Instruments Nu Generation Com- 
puter family. The only system now 
available built on a modern 32-bit 
bus. The processor-independent 
NuBus™ architecture helps meet 
your advanced-technology design 
requirements today. And 
tomorrow. 


First high-performance 
32-bit bus 


The NuBus technology, designed 
at M.I.T., is optimized for 32-bit 
data and address transfers. Its 
37.5-Mbyte/sec bandwidth com- 
bines with an elegant arbitration 
scheme to ensure fast and fair 
data flow. 


Innovative, flexible 
architecture © 
The NuBus design was developed 


to support sophisticated system 
architectures and eliminates the 







Sa 


built-in obsolescence of processor- 
dependent systems. It lets you 
concentrate on developing 
applications, not architecture. 
Your significant investments are 
protected as new technologies 
develop. 

The Nu Machine's open archi- 
tecture solves your make vs. buy 
dilemma. Multiple-processor con- 
figuration support combines with 
the NuBus high bandwidth, high- 
resolution graphic displays, 
cache memory, and high-speed 
disks to make the Nu Machine 
system attractive to sophisticated 
end-users, systems integrators, and 
OEMs in the engineering and 
scientific marketplace. 

Anticipating industry trends, 
the power and expandability of 
TI’s Nu Machine allow it to 
accept 32-bit processors of 
the future. 


Open system supporting 
industry standards 


TI’s Nu Machine system is 
currently available with a 


Combining innovative NuBus architecture with advanced graphics, 
powerful peripherals, and UNIX-based software, TI’s Nu Machine 


provides the outstanding performance and flexibility required by 


scientific and engineering systems designers. 


27-7379 
© 1984 Tl 


Nu Machine. 


bit NuBus now. 


10-MHz 68010 processor support- 
ing a UNIX™-based operating 
system with enhancements for 
windowing and high-resolution 
displays. 

Those who want to design their 
own system processors and con- 
trollers can now license the 
NuBus design from Texas 
Instruments. 

Also, a NuBus-to-Multibus™ 
converter allows the use of exist- 
ing interface cards and peripherals 
from third parties. 


The system you can build on 
from now on 


Because its high performance and 
flexibility are designed for the 
long run, TI’s Nu Machine can be 
updated when other systems are 
outdated. 

And, Nu Machine computers 
are backed by TI’s service and 
customersupport network and by 
TI’s commitment to quality and 
reliability. | 

To climb on the NuBus 
bandwagon, call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, P.O. 
Box 402430, Dept. DNA23EC, 
Dallas, Texas 75240. : 


Nu Machine and NuBus are trademarks of Texas Instruments 


Incorporate 
Multibus is a trademark of Intel Corporation 
System V/68 is a trademark of Motorola, Inc. 
UNIX is a trademark of Bell Laboratories 

U 
Creating useful products 
and services for you. 


Circle 81 on reader service card: 
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How L200 board testing and 
simple arithmetic can save you millions. 





Discover why Teradyne’s L200 is abso- 
lutely the best board test system available 
today. And how it can save you millions. 


We figure it this way. 

If youre going to build 
boards with technology like 
8088's, 68000's, gate arrays, 
or custom VLSI, then you 
Just can’t test a better way. 
Thanks to a unique Teradyne 
invention called MultiMode;™ 
you ll get superior yields 
at system test. 

MultiMode integrates in- 
circuit and functional testing 


$ Million 
Savings 





$100 cost 
per fault AZ 
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100K 200K 300K 400K ~~—«&500K 
PCB Project Life Cycle Volume 
Increased yteld 1s provided by higher 
fault coverage. And the savings are 
dramatic. 









in one system. It’s just the item for complex 
VLSI designs. This capability lets the L200 
generate yields on the order of 95% plus. An 


average greater by a full 10% 
than any competitive system. 

No tester does it better. 
And in a world where improv- 
ing yields just 1% can mean 
savings of $1 million, it’s a 
terrific advantage. 


MultiMode Testing. 
Or 1+1=3. 

By integrating in-circuit 
and functional testing, 
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MultiMode 
really is a case MultiMode 
where the total 
is more than the é 
sum of the parts. 

This integration 


is what makes us Combining in-circuit and func- 


so certain tional test techniques in one 
‘eld ae system. Thats the secret of 
ee MultiMode. 


improve. Multi- 
Mode lets you apply both testing techniques 
in a single, comprehensive test program to 
find faults at the most effective level— 
device, cluster or board. 

It’s a strategy that stops faults from slip- 
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ping through undetected. It’s based 
on efficient programming, and on 
efficient diagnostics. Together 
making sure you get the highest 
levels of fault coverage as fast as 
possible. 

And using MultiMode testing on 
a single powerful machine lowers 
work-in-process inventory build- 
ups around separate testers. 
Reduces board handling. And 
increases throughput. 

With higher test quality, more 
efficient programming, and lower 
operating costs, the L200 actually 
lowers lifecycle testing costs for 
modern VLSI boards. 

And that’s money in the bank 
for you. 


A Brilliant Deduction. 


It’s a proven solution. MultiMode 
testing delivers yield advantages 
on modern VLSI boards. More 
than 100 machines are already 
demonstrating this every day. For 
manufacturers of personal, mini 
and mainframe computers, telecom- 
munications switching systems, 
avionics, and other advanced high 
tech products. 

The L200 costs more than other testers 
out there. But it’s worth it. Using Multi- 
Mode, your staff will get high fault coverage 
faster than ever before. And give you yields 
at system test that can save you millions. 

It all adds up to one thing. Call Teradyne 
today, (617) 482-2700. Or write Teradyne, 
321 Harrison Avenue, Boston, MA 02118. 





We measure quality. 


Circle 83 on reader service card 
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start, but th 
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le. With EXOS™, from — 
Excelan. EXOS technology gives | 
you acomplete LAN capability, | 
hardware and software, that sim- 
ply plugsintoyourcomputer 2180 Fort 
system's backplane. Integration  —_—_SanJose, Cali 
takes next to no time. (408) 945-9526 
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Significant developments in technology and business 


Avalanche diode — 
extends glass-fiber 
transmission link 


by John Gosch, Frankfurt bureau manager 


Sensitivity is improved 

7 decibels; gain is 10,000 
at wavelengths between 
1 and 1.6 micrometers 


By redesigning the photodiode at the 
receiving end of a glass-fiber trans- 
mission link, researchers at Siemens 
AG have added another increment to 
the distance that a light-based signal 
can bridge between repeaters. Reiner 
Trommer and his team at the West 
German company’s Central Research 
Laboratories, in Munich, have at- 
tained a 7-decibel improvement in re- 
ceiver sensitivity, thereby extending 
the repeater-to-repeater distance by 
at least 5 kilometers. This for a link 
operating at wavelengths between 1 
and 1.6 micrometers. 

The researchers did it by using an 
indium gallium _arsenide/indium 
phosphide avalanche photodiode 
with an intermediate InGaAsP layer. 
Equally important, they optimized 
the composition, the layer thickness, 
and the doping levels of the materi- 
als used. 

The device is a mesa-type ava- 
lanche photodiode (see figure). The 
undoped 5-um InGaAsP layer, a 3- 
um InGaAs layer, and a tin-doped 
InGaAs contact layer are grown by 
liquid-phase epitaxy on top of a p- 
type InP substrate having a low den- 
sity of dislocations. 

One device sometimes used in 
long-wavelength optical receivers 1s 
the germanium avalanche photodi- 
ode. But although it has good inter- 
nal amplification at high bit rates, it 
exhibits relatively large dark cur- 
rents, resulting in high noise levels in 
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a transmission system. An alterna- 
tive, the InGaAs p-i-n photodiode, 
yields better sensitivities than germa- 
nium parts, at least for bit rates up 
to 500 megabits per second. 

But these photodiodes make it dif- 
ficult to obtain the avalanche effect 
necessary to achieve gain. For this 
reason, Trommer says, companies in 
the U.S., Japan, and West Germany 
are taking a hard look at InGaA- 
s/InP avalanche diodes, which not 
only provide gain but have dark-cur- 
rent values low enough to produce 
only negligible noise in practical opti- 
cal transmission applications. 

Better value. Judging from the re- 
sults published by other firms, Trom- 
mer believes that the avalanche pho- 
todiode his team has developed up- 
stages competitive devices in several 
respects. For example, it achieves a 
maximum gain of around 10,000 in 
terms of the output current to prima- 
ry photocurrent ratio, the result of 
optimizing the doping level and the 
thickness of the InP layer, where am- 
plification takes place. At a gain fac- 
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Thinisin. The InGaAsP layer in this avalanche photodiode 
enhances speed by reducing the height of the barrier 
between the absorption and the multiplication layers. 
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tor above 10, the level at which the 
device is normally operated, it has a 
dark current of only 2 nanoamperes. 
This value, obtained by using high- 
quality InP and InGaAs epitaxial 
layers, is some 50 times lower than 
what other companies have reported 
so far, Trommer says. 

As tests at the Siemens Communi- 
cations group have shown, when the 
new photodiode is used in a 680-Mb- 
per-second optical transmission sys- 
tem, the low dark current translates 
into a receiver sensitivity of approxi- 
mately 90 nanowatts, a value rough- 
ly 7 decibels better than can be ob- 
tained from p-i-n photodiodes, for 
example. 

A 90-nwW sensitivity is required for 
an optical system to produce only 
one error in 1 billion bits. It is be- 
cause of this level of sensitivity that 
systems designers can space repeaters 
in an optical link farther apart. 

Careful layering. The substrate, 
thinned to about 50 pm, has a dop- 
ing concentration of 5X10" per cu- 
bic centimeter. The thickness and the 
carrier concentration of 
the multiplication layer 
(in which amplification 
takes place) are precisely 
adjusted to achieve the 
high electric fields that 
are necessary for the ava- 
lanche process in the InP. 
The 3-um InGaAs layer 
absorbs the light, and the 
0.5-um InGaAsP layer 
enhances the _ device’s 
speed by reducing the 
height of the barrier be- 
tween the absorption and 
the multiplication layers. 

The diode is illuminat- 
ed through the transpar- 
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ent substrate. The contacts—a gold- 
germanium n-contact on the top and 
a gold-zinc p-contact on the sub- 
strate—are evaporated and alloyed 
on the top layer and on the sub- 
strate. The active area on top, about 
100 wm in diameter, is defined by 
mesa-etching in bromine diluted in 
acetic acid. 

A polyimide photoresist protects 


the mesa edges, and a sputtered sili- 
con nitride coating on the substrate’s 
bottom prevents reflections. The de- 
vice, which operates at 160 volts, 
could go into volume production 
within a year, Trommer says. 
Trommer is now trying to develop 
this technology for integration into a 
preamplifier stage in an optoelec- 
tronic receiver. LI 





Software 





Britain’s fifth-generation-computer program 
aims to cut software-development costs 


Alvey, Britain’s fifth-generation-com- 
puter project, is up and running with 
a first contract to a consortium of 
UK companies that will develop bet- 
ter software tools for producing large 
real-time systems. Aspect, a $5.3-mil- 
lion project (the cost to be spread 


over three to four years), is aimed at 
applications in aerospace, industrial 
process control, and telecommunica- 
tions (see “Has Alvey project fallen 
at first hurdle? Not at all,” below). 
In these areas, the time needed for 
software development can range 





Has Alvey project fallen at first hurdle? Not at all 


The Alvey fifth-generation project is to coordinate government, industry, and 
university research nationwide. Yet days after the Alvey directorate awarded a 
first contract, to a consortium of UK companies working on Aspect—an 
integrated project-support environment (PSE) for advanced real-time sys- 
tems—a similar effort surfaced at British Telecom, which will team up with 
Imperial Software Technology Ltd., an independent software house set up to 
exploit the expertise of London’s Imperial College. Over the next two years, 
British Telecom and its partner will develop a PSE that, like the Alvey project, 
will support telecommunications and other real-time projects. 

At first, it looks like a case of reinventing the wheel, the thing Alvey was 
meant to avoid. Both systems will support the full software-product life cycle, 
from capture of user requirements to operational support and maintenance. 
Both are based on AT&T Bell Laboratories’ Unix operating system, the use of 
which ensures portability to other host operating systems. Nonetheless, the 
emphasis of the two projects is different. Unlike previous initiatives in this area, 
British Telecom’s PSE will be independent of high-level languages. The 
project’s basis will be the Specification Definition Language, a graphical 
notation for capturing project descriptions. British Telecom believes that 
Vienna Definition Methods (VDM), first worked out by International Business 
Machines Corp. researchers some 10 years ago, can then automatically turn 
this description into high-level computer code. VDMs are mathematically 
based and can be used to write specifications that are scrupulously accurate. 

Since both Aspect and British Telecom’s PSE are supported by a common 
operating system, it will be possible to interchange software tools, particularly 
those that provide local and wide-area networking. In fact, informal discussions 
about this are already taking place between the two consortiums. It would be 
surprising if they were not: John Alvey, who headed the Alvey fifth-generation 
committee, is British Telecom’s managing director for development and 


procurement. 
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‘—Kevin Smith 


from a few to many hundreds of 
man-years. Such projects are notori- 
ously difficult to bring in on budget 
and within schedule. 

Aspect grows out of work done by 
the project’s head contractor, Sys- 
tems Designers Ltd. (SDL), in Cam- 
berley, Surrey. In 1983, the firm in- 
troduced Perspective, one of the first 
integrated programming-support en- 
vironments, currently used in two 
large European projects involving 10 
sites in three countries. An enhanced 
version of Perspective, Aspect will 
provide tools to support all stages of 
software development, from the spec- 
ification of requirements through de- 
sign, programming, testing, and 
maintenance. 

Multilingual. Aspect will provide 
all the usual programming aids, such 
as compilers and debuggers, for the 
development of embedded systems. 
From the start, it will support the 
Pascal, C, and Ada programming 
languages. 

According to SDL’s technical di- 
rector, Geoffrey Holmes, the pro- 
ject’s most important feature is that 
it will cook up software tools to con- 
trol its overall progress. In the jar- 


gon of software developers, it will 


provide a project-support  envi- 
ronment. 

Holmes says the tools used in soft- 
ware development can process infor- 
mation about the software or the 
project. For instance, the compiler 
translates high-level languages direct- 
ly into machine language. Design 
tools can model and check state- 
ments about the system’s abstract de- 
sign. “It is in the quality of this de- 
sign and specification where major 
Savings in implementation time and 
cost can be achieved,’’ says Holmes. 
Other tools will provide project and 
version control, tracking the many 
changes made in system software be- 
fore a design’s completion. 

Meanwhile, the project-support en- 
vironment provides a common data 


- store, or data base, for all informa- 


tion the tools use and does so in such 
an interconnected way that many 
functions are provided automatically. 
All the information in the project 
can therefore be provided automati- 
cally and kept consistent. The pro- 
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HEXFETs 


now make 
Incoming inspection 
redundant. 



















The HEXFET power MOSFETs we 
produce in volume using highly 
automated techniques are shipped to an 
exacting Acceptable Quality Level of 
0.01% — that’s one reject in 10,000! 


With an AQL like that available there’s 
no need to check out HEXFETs — or to 
spend costly incoming inspection hours 
testing other ordinary power MOSFETs. 


Our HEXFET is made to go right into 
your system because we thoroughly 
test, document and verify its per- 
formance. All quality and reliability 
testing that needs to be done, we do 
— with uncompromising accuracy and 
certified results! 


HTRB failure rates, for example, con- 
sistently fall below 0.6% per million 
hours at Tj= 77°C — making HEXFETs 
the only semiconductor devices in 
the world with an incredible 
20,000-year MTBF! 


In short, what other power MOSFET 
can guarantee to cut your incoming 
inspection costs while delivering this 
combination of quality and reliability? 

Only the HEXFET can. 

To prove it we offer a customized 
ship-to-stock program we call “TQP” 
— Total Quality Partnership. 

Call us for details. Today. 
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ject-support environment can also 
give the productivity tools a single 
user-interface style. | 

Aspect’s first release, in a year’s 
time, will include these tools and 
standard utilities for AT&T Bell Lab- 
oratories’ Unix operating system and 
will be hosted on the series 63 com- 
puters from GEC Computers Ltd. 
GEC will also be responsible for that 
series’ basic software, which will sub- 
sequently be ported to _ other 
machines. . 

Under the Alvey project [Electron- 
ics, May 31, 1983, p. 101], several 
more advanced versions will be intro- 
duced. For example, a second-gener- 
ation project-support environment 
will make it possible for software 
teams to be geographically distribut- 
ed. A third-generation environment 
will probably support hardware de- 
velopment, too, and contain knowl- 
edge-based tools that can give soft- 
ware developers intelligent assis- 
tance. This third-generation environ- 
ment is often referred to as an 
information-systems factory. 

To add these facilities, SDL is col- 
laborating with a consortium of UK 
companies, including International 
Computers Ltd. and MARI Ad- 
vanced Microelectronics Ltd., as well 
as the universities of York and New- 
castle. MARI is a small firm founded 
jointly by industry, the University of 
York, and the Tyne and Wear local 
government authority. ICL’s contri- 
bution will be in the area of man- 
machine interfaces through Perg, its 
advanced single-user work station. 
ICL will develop the windowing soft- 
ware and the like necessary to sup- 
port Aspect on Perg. 

Goals to Newcastle. SDL will work 
with MARI to graft Newcastle Uni- 
versity’s Newcastle | Connection 
[Electronics, Aug. 25, 1982, p. 64J]— 
local-network software for systems 
that use’ Unix—onto Perspective. 
Thus connected, users can share 
computer resources and files trans- 
parently. Once in place, this facility 
will support teams of programmers 
geographically distributed at several 
sites and connected over local and 
wide-area networks. 

The University of York’s contribu- 
tion is its Ada compiler. It will help 
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to create a multilanguage working 
environment supporting Ada, Pascal, 
and C. Meanwhile, SDL will develop 
a public tool interface to help users 
self-tailor Aspect. —Kevin Smith 


Telecommunications 


U. S., Japanese 
jump into VAN lines 


Japan’s Telecommunication  Busi- 
ness Act has just been submitted for 
expected Diet (parliament) approval 
and will not become law until next 
April 1. But even so, many U. S. and 
Japanese companies—which will be 
released from previously imposed se- 
vere restrictions—are rushing to get 
into enhanced services on data-pro- 
cessing networks, or value-added- 
nets. 

The first announcement, by Fu- 
jitsu Ltd. president Takuma Yama- 
moto [Electronics, April 19, p. 75], 
revealed plans to open nationwide 
telecommunications services using 
leased lines in the first half of fiscal 
1985, presumably right after the new 
law takes effect. Yamamoto said that 
he expected his company’s VAN sales 
to reach $400 million by 1990. 

AT&T International Japan Ltd. is 
reportedly negotiating with several 
potential customers, including the In- 
dustrial Bank of Japan and Mitsui & 
Co., who are interested in its Net 
1000 data-transmission system. John 
W. Cusick, the company’s managing 
director in Tokyo, would not com- 
ment on his marketing plans but said 
he was pleased with the compromise 
VAN act, which sets no limits to for- 
eign participation in leased circuit 
networks and apparently simple pro- 
cedures for registration and approval 
before opening a business. The origi- 
nal proposal, which drew heavy U. S. 
protests, placed a 33% limit on for- 
eign ownership of leased-line nets. 

“The new law looks very reason- 
able to us,” he says, “‘and from dis- 
cussions with Ministry of Posts and 
Telecommunications [MPT] officials, 
I am convinced that they are sincere 
in wanting to administer it fairly.” 

IBM-Japan Ltd. refuses, as usual, 


to comment on its plans, but compa- 
ny sources have been quoted as say- 
ing that the firm is preparing to an- 
nounce its entry into the large-scale 
data-communications-network _ busi- 
ness. An IBM joint venture called Ad- 
vanced Systems Technology—also in- 
volving Mitsubishi Corp. and Cos- 
mos-80 Co., Tokyo, an IBM distribu- 
tor—already has been set up to seek 
business in the emerging Information 
Network System, the $8 billion plan 
for a Japan-wide, all-digital commu- 
nications network to be built during 
the next 15 years [Electronics, Aug. 
25, 1983, p. 114]. 

NEC Corp. has also formed a new 
company—NEC Management Infor- 
mation Systems Ltd.—to develop in- 
house information networks, which 
may later be commercialized. Kyo- 
cera Corp., a major ceramics and fi- 
ber-optics firm, says it plans to oper- 
ate a private services network be- 
tween Tokyo and Osaka. 

Legal suspense. Although the new 
VAN bill is more liberal than the 
original proposal, its outline remains 
hazy. The ordinances will not be 
written until after the Diet passes the 
basic legislation, later this summer, 
and could make the market-entry 
process relatively simple or gro- 
tesquely complex. 

“They keep telling us that there 
will be no terrible surprises,” says a 
U.S. Embassy official in Tokyo. 
“But bureaucratic ordinances are like 
land mines: you don’t find out about 
them until you trip over them.” 

MPT officials claim that the law 
will not turn into a_ bureaucratic 
nightmare. “We are trying to do a 
180° turnaround,” says Norimasa 
Hasegawa, director of the Interna- 
tional Affairs Division of MPT’s Tele- 
communications Policy Bureau. 
“This is, after all, a grand experi- 
ment. That is why we are reserving 
the right to review the law after 
three years. Nobody really knows 
how this market is going to develop. 
I think it will be 10 years before we 
have a law which will be appropriate 
to the VAN market.” 

Another reason for Japanese cau- 
tion has been a general fear, border- 
ing on paranoia, that IBM’s software 
power may enable it to dominate the 
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At 4. ppm uncertainty, 





Now you can perform direct 
voltage calibration with greater 
confidence than ever before. As the 
world’s most accurate direct voltage 
calibrator, the new Fluke 5440A 
sets new standards for uncompro- 
mising performance. It delivers 
outputs of 100 nV to 1100 V with 
uncertainties of 4 ppm, relative to 
national standards. No other cali- 
brator has less uncertainty or bet- 
ter short-term stability (< 1 ppm)! 
Its full autoranging capability 
provides resolution sufficient for 
calibrating 72 digit voltmeters. 


A calibrator has never been 
easier to use. A replaceable Proce- 
dure Storage Module can store cali- 
bration procedures up to 60 steps. 
Once the module is loaded, semi- 
automatic measurements may 
be made. 

Support and traceability. 

Unlike some other manufac- 
turers of voltage calibrators, Fluke 
provides the instrumentation nec- 
essary for traceable calibration. 
The new 732A DC Voltage Refer- 
ence Standard provides excellent 
stability of 0.5 ppm/month allow- 
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dV calibration compromises are over! 


ing substitution for standard cells 
in many applications. And the 
752A Reference Divider, with an 
output uncertainty of 0.2 ppm, sets 
new standards for ratio accuracy 
and ease of use. Add to this the 
built-in calibration and self-test 
features of the 5440A, and calibra- 
tion or repair has never been easier. 
More than a lab instrument. 

The 5440A and its support 
instruments, the 732A and 752A, 
liberate the calibration task from 
dedicated, temperature controlled 
facilities. Specified accuracy is 
guaranteed between 15°C and 
30°C, so you can perform calibra- 
tion or high accuracy tests on the 
production line. 


Me 
Find out more! 


Once you’ve compared the 
5440A with other calibration 
systems, you'll agree that Fluke 
is the unchallenged leader. Call 
us toll-free at 800-426-0361 

or contact your local Fluke Sales 
Engineer or Representative for 
more information. 


















IN THE U.S. AND NON- 
EUROPEAN COUNTRIES: IN EUROPE: 


John Fluke Mfg. Co., Inc. Fluke (Holland) B.V. 
P.O. C9090, M/S 250C P.O. Box 5053, 5004 EB 
Everett, WA 98206 Tilburg, The Netherlands 
(206) 356-5400, Tlx: 152662 (013) 673973, Tlx: 52237 








5440A Direct Voltage Calibration System. 
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Major customers in JAPAN CANON CASIO FUJITSU KYOCERA 





_~the trademark of successful companies 


Soar into a new realm of productivity. Your designs flow effortlessly 
from electrical schematics through fully verified board layouts to 
automated manufacturing. The system confirms that every component 
is in place, every connection is made, every element is correctly named 
and numbered. You have all the software tools you need to produce 
schematics, rigid and flexible printed circuit boards, and hybrid 
integrated circuits. 


The Zuken System 2000 sets a new standard in 
CAD/CAM. Zuken has replaced the design medium of 
the past with a dynamic, productive electronic 
environment. Only the Zuken System provides all the 
powerful functions you need for design, revision, 
verification and manufacturing of both printed circuit 
boards and hybrids. Our dedication to one technology 
allows us to provide a complete solution for analog, 
digital and hybrid circuit design. 


ANALOG 


Hundreds of the world’s most successful electronics 
manufacturers use Zuken Systems to increase 
productivity and to gain a critical competitive 
advantage:::If you’re ready to compete-call Zuken. 


Z~UKCN 


: fic mites 2010 . a 


HYBRID Phone (408)947-2070 
YEER SONY TOSHIBA YAMAHA 
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market. This, say knowledgeable 
computer-industry people in Tokyo, 
is not likely to happen; nor is AT&T 
likely to dominate. 

Says one U.S. executive: “IBM has 
tremendous computer expertise but 
communications is not a_ strong 
point. AT&T is tremendous in com- 
munications but not in computers. 
But that’s the mix it takes to be a 
success in enhanced services.” 

More important to most U.S. 
companies in Japan is whether a 
companion law to change NTT from 
a public to a private corporation will 
allow the utility to use its telephone 
revenues to subsidize other activities, 
including VANs. If so, it will draw 
another round of strong foreign pro- 


tests. —Michael Berger 
McGraw-Hill World News | 
Solid state 
Processor family 


builds from 6805 


About to launch a major assault on 
the high-volume processor market, 
Motorola Inc. is designing a series of 
variations on its most successful 8-bit 
theme. The new effort will feature a 
higher degree of integration, with pe- 
ripheral circuitry newly integrated 
on chip. 

The Motorola effort will be spear- 
headed by two new microproces- 
sors—the first of many to follow— 
built around the 6805 core just out 
of design. They were developed by a 
team led by Arturo Kruger, vice 
president of Motorola’s European 
Semiconductor Division and director 
of its European design activities, at 
Geneva, Switzerland. The center has 
recently been designated the princi- 
pal facility for designs related to the 
6805 microprocessor. 

Popular processor. The 6805 is a 
logical choice for the strategy be- 
cause its already wide distribution 
means that equipment designers are 
generally familiar with its instruction 
set. In addition, Motorola has been 
producing so many of the processors 
for so long that it is well down the 
learning curve and can count on very 
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high yields—an essential condition 
for circuits meant for high-volume 
and low-cost applications. 

The two processors have in com- 
mon a serial peripheral interface 
(SPI), which was designed for this 
program. It provides users with what 
Motorola claims are software-selecta- 
ble options and levels of programma- 
bility far beyond those currently 
available in relatively low-cost micro- 
processors. Anil Gercekci, the com- 
pany’s manager for n-channel MOS 
designs, says he cannot comment 
specifically on how §8-bit micro- 
processor programs from such obvi- 
ous competitors as Intel and Zilog— 
who are expanding their 8080 and 
Z80 families, respectively—will de- 
velop, but says that to his knowl- 
edge, the SPI-based circuits are the 
only ones in their price range making 
use of synchronous serial ports. 

“Most low-cost microcomputers 
contain asynchronous serial ports 
where a Start bit initiates an internal 
clocking mechanism,” he explains. 
“With that kind of arrangement, it is 
costly, in terms of silicon, to regener- 
ate the clock, and there are a lot of 
peripheral chips driven by the exter- 
nal clock.” 

The advantage of Motorola’s SPI, 
says Gercekci, is that it can be used 
in either data transfer or data recep- 
tion and as clock master or slave, 
independently of which data mode it 
is Operating in. What is more, the SPI 
takes only 6% of a chip’s silicon, 
whereas generating that much flexi- 


Forerunner. This Mo- 
torola MC6805S2 chip 
will be the first micro- 
controller from the com- 
pany to use its serial- 
parallel interface. The 
SPI circuitry is the block 
at the chip’s top center. 
The 32 white squares on 
the upper center right 
form the capacitor net- 
work for the analog-to- 
digital converter. 


bility with asyn- 
chronous serial 
ports might take as 
much as 15%, sig- 
nificantly raising components costs. 

The SPI consists of an 8-bit shift 
register that may also be used as a 
data register for the integrated cir- 
cuit; a divide-by-8 counter; slave-se- 
lection and arbitration logic; a con- 
trol register; and start-and-stop-bit 
detection capability. Its clock line 
can be used as either master or slave, 
so that it can operate in a two-wire 
serial data-bus configuration or even 
in a multimaster environment. 

EE-PROM coming. By the end of 
this year, Motorola will have put the 
SPI together with on-chip electrically 
erasable read-only memory. The 
company feels that the resulting mi- 
crocontroller, the MC6805K2, has a 
bright future in a variety of fields. In 
automobiles, for example, its EE- 
PROM could be used as an odometer, 
or electronic key, while its 32 input/ 
Output lines could control displays. 

Other potential applications would 
be in TV and radio tuning, with sta- 
tion information stored in the EE- 
PROM; keyboard control, with special 
characters in the EE-PROM; machine 
tools, with general sequences in ROM 
and execution sequence and parame- 
ters in the EE-PROM; and encryption, 
with key and modifiable algorithm in 
the EE-PROM. 

Commenting on the new Motorola 
parts, William D. Mensch Jr., co- 
designer of the original 6502, says 
they might well attract users frustrat- 
ed by the long waiting lists for the 
popular Intel 8048 and 8051 single- 
chips. —Robert T. Gallagher 
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..they give me more 


More power “What do I mean by power? 


I mean the number of functions packed into a single box. 
Philips gives me more. A large dynamic input range. 
Up to three channels. Choice of single or dual timebase. 
Automatic triggering across the entire bandwidth I really 
need. Trigger filtering to cut out interference signals. 
Stable TV triggering 0 on all TV <a With an option 
for DC power 


Wouldn’t 
MA you?” 





: Logically-arranged front panel simplifies use. Alternate main and delayed timebase. 


Automatic triggering. Large 8 x 10 cm screen Independent trigger facilities for accurate timing of 
for excellent readability in service and education TTL circuitry, etc. 

applications. Wide application in field service and industry. 
CIRCLE NO 250 CIRCLE NO 251 





Environmental conditions. 





Tested with 30g half-sinewave Operates in a temperature Scopes meet stringent US All Philips scopes are type tested, 
shocks of 11 ms. Vibration for range from -10°C to+ 55°C, and European specifications 21-day cyclic damp/heat test at 
15 minutes in 3 directions at allowingitsuse inthe most for electromagnetic inter- temperatures of 25-40 °C and 
5 to 55 Hz. Acceleration to4g. demanding environments. ference environments. a relative humidity of 95%. 





Bussable Instrument 


125 MHz Sampling rate - PM 3311 
8 ns Single-shot resolution 

200 ps Sequential sampling 

4 Memories (total 1 K) 


Post- and Pre-triggering (+ 9999 and — 9 div) 
60 MHz Vertical bandwidth CIRCLE NO 254 
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Bussable Instrument 


50 MHz Sampling rate - PM 3310 

20 ns Single-shot resolution 

200 ps Sequential sampling 

4 Memories (total 1 K) 

Post- and Pre-triggering (+ 9999 and — 9 div) 

60 MHz Vertical bandwidth CIRCLE NO 256 


Bussable Instrument 


Four channels - PM 3305 

2 MHz Direct sampling 
Sequential sampling to 35 MHz 
4K memory with compare mode 
Pre-triggering 4 K 

Dual-slope triggering 


10 ns Glitch capture mode CIRCLE NO 258 





Philips S & I - Test & Measuring Dept. 


aba iy 





1000 div/us Writing Speed - PM 3266 
100 MHz Vertical bandwidth 
Delayed sweep 

Variable persistence 


Third channel/trigger view CIRCLE NO 255 


24h. “Baby Sitting” mode - PM 3219 
50 MHz Vertical bandwidth 
Delayed sweep 

2 div/us Writing speed 

Variable persistence 


Dual-slope triggering CIRCLE NO 257 


True dual beam operation - PM 3234 
10 MHz Vertical bandwidth 
1 div/us Writing speed 


Variable persistence CIRCLE NO 259 


- TQ III-4-62 - 5600 MD Eindhoven - Telex 35000 phtc (nl) - The Netherlands 
Philips - Test & Measuring - 85 McKee Drive - Mahwah N.J. 07430 - Telephone 800-631-7172. In New Jersey: call collect (201) 529 3000 - USA 
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and cost me 


Mor e per for MaNCe «is not only 
what Philips professional portables do... it’s also 
the way they do it that I like. No matter 
what waveform I’m measuring, the display on 
the screen is an exact replica of the signal at the 
_ input - even at high speeds. The waveform doesn’t 
- jump or wiggle. There’s no worry about shock, 
heat, cold or humidity. And the controls 
are arranged so I can twiddle in 
the dark with my eyes 
closed!” 


75 MHz Single/Dual- 
Timebase PM 3254/56 


Super portable with carrying strap and protective 
bumpers. Bright, crisp display to allow fast, 
low-duty-cycle timing measurements. Powered by 
AC or DC sources. 

CIRCLE NO 252 


“Plus” benefits 


less!” 














100 MHz Dual-Timebase 





Less cost “Finally, with all this extra power 


and performance, Philips professional portables actually 
cost me less! 
It begins with the purchase price - but it doesn’t stop 
there. My operating costs are practically zero! 
Philips has been delivering professional quality for 
so long, it’s second nature. So they give me more 
service with less servicing. 
They claim an MTBF of 20,000 hours even for 

100 MHz models.” 


“Philips professional portables can 
give YOU more for less too. 

And they’re ready to prove it. 

To find out for yourself, just use 
one of these reply cards.” 
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PM 3267 


Large input voltage range and three-channel display. 
Wide bandwidth triggering for fast logic signals such as 
ECL. Alternate timebase display allows accurate timing 
in complex data streams. Trigger view/3rd channel. 
CIRCLE NO 253 





Rugged front-panel case 
protects Philips scopes from 
damage. Special clips latch 


Protective rubber bumpers 
on all corners protect the 
instrument from hard shocks 
cover. in industrial environments. 


Handy carrying strap makes 
or other DC source giveseach _ the Philips professional 


Optional power by battery 


super portable extra-handy, 
even for use in the field. 


instrument extra versatility 
for a wide range of uses. 
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Back home, Daewoo’s Park 
makes a corporate contribution 


When Sung Kyou Park left a com- 
fortable job as a senior research engi- 
neer in the U.S. to return home to 
his native South Korea in 1978—“at 
less pay and twice the hours’—he 
was responding to a challenge and, 
he felt, a need. “I felt that I would 
be more important here than in 
America,” says the 45-year-old exec- 
utive vice president of Daewoo Tele- 
com Co. 

Park, who earned a degree in elec- 
trical engineering from Massachu- 
setts Institute of Technology and his 
doctorate at the University of Texas, 
worked for five years at Schlum- 
berger Ltd., before coming home. 
Time has proved his move a wise 
one. He was put immediately in 
charge of a subsidiary firm, and last 
year, when Daewoo reorganized its 
electronics operations and created 
the telecommunications company to 
handle all industrial products, Park 
was given the task of putting it 
together. 

Now, using a wide-ranging techni- 
cal agreement with Northern Tele- 
com Ltd. that includes both technol- 
ogy and design, Park hopes to make 
Daewoo a leader in Korean electron- 
ics. Sales last year were a modest 
$33.8 million, but he projects that 
figure will more than double in 1984 
and will continue doubling for at 
least five years. 

Park is basing his growth strategy 
on an annual investment that 
amounts to 6% of Daewoo Telecom 
revenues into research and develop- 
ment. The staff at the R&D center in 
Inchon has grown from 24 to 150 in 
two years, and by year’s end, it will 
total 180 researchers, many of them 
overseas returnees like Park. Their 
work will support Daewoo Telecom’s 
activities in digital switches, optical- 
fiber systems, and semiconductor 
production. 

Using licensed Northern Telecom 
technology, Daewoo Telecom is pro- 
ducing the Canadian firm’s S-1 digi- 
tal switch for domestic and overseas 
sales. Local content goals, Park said, 
have been accelerated by a full year, 
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senior research engineer in the U. S. to return to his native 
South Korea because ‘“‘l felt that | would be more important 
here than in America.” 





meaning that 65% of the switch is 
now made in Korea. 
The company has a semiconductor 





pilot plant in operation, 
but a final marketing de- 
cision, he says, has not 
been made. “If we go 
into memory, “my rec- 
ommendation will be to 
skip the 64-K dynamic 
RAM and go directly into 
256-K production. 

“But the custom and 
semicustom chip market 
share will grow to per- 
haps 40% by 1986. I 
think that market makes 
more sense for us.” In 
fact, Daewoo Telecom 
has opened a subsidiary 
called ID Focus in Sunny- 
vale, Calif., to develop custom de- 
signs for in-house use and to seek 
American business. 


Nn ———— ee 


LEP has a social role, too, 
says managing director Hurault 


For Jean-Paul Hurault, the Labora- 
tories d’Electronique et de Physique 
Appliquée is more than just a re- 
search institution. True, under that 
unassuming name, LEP is responsible 
for the development of future tech- 
nology in a number of strategic areas 
for Philips, the mammoth Dutch- 
based multinational conglomerate. 

But Hurault, recently appointed 
managing director of the laborato- 
ry—located in the Paris suburb of 
Limeil-Brévannes—feels that LEP’s 
role is also highly social. “We really 
have a double mission,” he explains. 
“It consists first in preparing for the 
medium- and long-term 
future, from about two to 
five years hence, for the 
French industrial compa- 
nies with which we are 
associated, like RTC-La 
Radio Technique Compé- 
lec and TRT. 

“But we also have a so- 
cial responsibility, and 
that’s the creation of em- 
ployment. What our re- 
search should be doing is 
to lead to development 
and, finally, production 


that will mean new jobs.” to society. 
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Conscientious. Jean- 


Paul Hurault feels that 
LEP has a responsibility 


Hurault, 43, is a graduate of the 
prestigious Ecole Polytechnique and 
joined LEP in 1970 to head up basic 
research. After.a stint in Eindhoven, 
the Netherlands, as part of the Phil- 
ips Research Coordinating Commit- 
tee, he returned to LEP in 1977 as 
director of telecommunications re- 
search and, after a year, was made 
deputy managing director. 

A specialist in solid-state physics, 
Hurault is very much in his element 
at LEP, which is designated the prin- 
cipal Philips laboratory for research 
in gallium arsenide microelectronics. 
The GaAs research team has already 
scored a number of world firsts, the 
most recent being a one-chip receiver 
for television signals from  direct- 
broadcast satellites [E/ectronics, 
March 8, p. 81]. 

LEP has some 350 peo- 
ple, part of the surpris- 
ingly large total of 30,000 
employed by Philips in 
France. Those employees 
represent nearly 10% of 
the worldwide total, yet 
the firm maintains a reso- 
lutely low profile in 
France. Principal _ re- 
search work for the lab 
includes photodetection 
and TV circuitry, medical 
systems, radio links, and 
software development. L] 
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New products international 


With add-in modules, 





24-channel analyzer 
grows to suit needs 


by John Gosch, Frankfurt bureau manager 


Basic 24-MHz analyzer can be 
configured with faster cards; 
other boards add software 
mapping and protocol analysis 


If a relative newcomer in the crowd- 
ed field of logic analyzers wants to 
make an impression, it had better 
have something special up its sleeve. 
Rohde & Schwarz thinks it has that 
something in its logic-analysis sys- 
tem, the LAS. Its predecessors relied 
heavily on outside technology, but 


the LAS is a true R&S in-house 
design. 
The 24-channel instrument—ex- 


pandable to 96 channels—empha- 
sizes modularity and a built-in gener- 
ator. Its options include the latest 
measuring methods, such as event- 
timing analysis, Basic-language pro- 
cessing display, software mapping, 
and protocol analysis. 

Further, the LAS sports an analog 
recorder, so that users can handle 
not only digital but also hybrid (digi- 
tal and analog) systems. It also 
boasts a selector that picks out word 
sequences and data combinations in 
addition to individual words. 

Together with the intelligence af- 
forded by the built-in 16-bit micro- 
processor, this feature set in a single 
instrument “‘sets new standards for 
processing and displaying analysis re- 
sults,” says product manager Peter 
Bernhard. Of note, too, is the instru- 
ment’s wide range of applications, in- 
cluding performance analysis of pro- 
grams, systems, and communications 
networks; functional analysis of pro- 
cess-control systems; in-service moni- 
toring of digital equipment; protocol 
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analysis in data-transmission sys- 
tems; functional tests of digital cir- 
cuits; hybrid testing; and automatic 
test runs (made possible by an inte- 
grated IEEE-488-bus controller). 

Bernhard says the LAS, with a 20- 
MHz analyzer that can handle up to 
72 channels simultaneously, is an ef- 
ficient tool for optimizing any kind 
of program or system. Printed-circuit 
boards with 100-MHz analyzer sec- 
tions and eight channels give the LAS 
its 96-channel capability. 

Data selection. The analyzer 
stands out by virtue of its multilevel 
data-selection technique. Indepen- 
dently of the trigger facility, this se- 
lector function lets users pick out not 
only individual words but also word 
sequences, data types, and data com- 
binations and ranges from the data 
stream. The selector replaces the 
conventional simple qualifier facility 
with eight sequential decision levels 
with random branching. 





Thus the execution of, say, a mi- 
croprocessor instruction can simulta- 
neously be qualified as a whole, in- 
cluding the operating code, operand, 
and data-transfer cycle. Also, it is 
possible to choose segments from 
data-transfer protocols for analysis. 

Bernhard says that all this makes 
it easier to handle such important 
measuring tasks as data compression 
in software-performance analysis, the 
selection of faulty data and of data 
packages, the systematic investiga- 
tion of individual instruction types or 
partial functions, and the analysis of 
data-transfer protocols. 

By handling logic events selective- 
ly, the event-timing display—the 
LAS-B5 option—marries the advan- 
tages of a conventional timing dis- 
play, such as easy interpretation of 
timing relationships between pulses, 
to those of state display, such as easy 
interpretation of commands. 

A diagram with a horizontal time 
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base represents the event timing. For 
that, the LAS uses a time-stamp facil- 
ity (with a maximum resolution of 
100 ns) that provides each logic 
event with a time marker and is the 
basis for event-timing display. Its 30- 
bit resolution allows display of long- 
term events at high resolution. 

The processor option, LAS-B4, in- 
cludes a computer running under the 
CP/M-86 operating system, a real- 
time clock, and dot-matrix graphics. 
Basic-language programs can process 
all data directly. This translates into 
free programming of any display and 
such evaluation modes as histogram 
display of time and frequency distri- 
bution, mapping of program activi- 
ties, and analog display of digitally 
coded control parameters. 

100-MHz channels. For high-fre- 
quency timing, the LAS has high- 
speed channels and an option, LAS- 
B1, with eight channels at a 100-MHz 
sampling rate. Expansion to 16 or 24 
channels is possible with the LAS-B2 
option, an additional eight-channel 
board. The 100-MHz analyzer works 
with its own trigger facility or in the 
master-slave mode, in conjunction 


with the state analyzer. 

Two logic-generator options, the 
LAS-B6 and -B7, produce digital test 
patterns with a 20-MHz clock fre- 
quency. An analog-recorder option, 
the LAS-B9, analyzes hybrid circuits 
and is suited to process control. 

For all the setup and evaluation 
possibilities created by the LAS, it is 
easy to operate. Soft keys that have 
proven themselves on other R&S sys- 
tems reduce instrument handling to a 
minimum and guide the user so 
adroitly that errors are all but elimi- 
nated. The soft-key operation auto- 
matically adapts itself to measuring 
options and coordinates the interplay 
of simultaneously run options. 

The instrument works by means of 
programs (in the 16-bit microproces- 
sor) that configure themselves to the 
measuring option at hand. 

In a basic configuration, with 24 
channels sampling at 20 MHz, the 
LAS sells for roughly 26,500 DM on 
the German market. Delivery takes 
about four weeks. 

Rohde & Schwarz, P. O. Box 801469, D-8000 
Munich 80, West Germany [Circle reader ser- 
vice number 441] 





GaAs-based communications links provide 
outlying areas with radio and video signals 


France is famous for wine, food, and 
impenetrable bureaucracy. Sodielec, 
a small company at Millau, a region 
whose reputation rests on the first 
two, has just fought and defeated the 
third. Now the firm has the right to 
take to market what it regards as a 
unique product: a compact, light- 
weight radio link that brings reason- 
ably priced communications to 
places the national network cannot 
reach. 

Sodielec (Société de Diffusion pour 
Electronique) had to convince the 
French postal and telecommunica- 
tions authority that the system did 
not encroach on the government’s 
domestic telecommunications mo- 
nopoly. After four months of what 
the company calls ‘“‘a great deal of 
perseverance and doggedness,”’ it was 
awarded the PTT sanction that allows 
it to sell the system in France. 
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Up to 30 GHz. This Ranal system 
is available in two versions: SFH 
120, for standard telephone-type 
communications, and SFH 300, for 
video transmission. Like the SFH 
300, the SFH 120 is a complete du- 
plex link based on gallium arsenide 
field-effect transistors. It can operate 





from 9 to 30 GHz, though it is partic- 
ularly well adapted to the 23.5-GHz 
standard for European light-radio- 
link communications. 

GaAs technology helps each termi- 
nal in the link fit into a cylindrical 
package only 27 cm in diameter by 
23 cm deep and weighing just 4.5 kg, 
antenna included. With a power con- 
sumption of less than 1 W, the link 
can run off batteries, solar panels, or 
any other source than can furnish its 
11-to-15-V supply. 

Directly connectable to a switched 
network, the SFH 120 will no doubt 
find its commonest applications in 
rural telephony. Sodielec anticipates 
many other uses, from remote mea- 
surement and control to data trans- 
mission. The company expects the 
links to be used at airports and sea- 
ports, construction sites, stadiums, 
and exhibitions, as well as in rescue 
work. In fact, the links have an edge 
on the standard communications in- 
frastructure in just about any appli- 
cation that demands ease of installa- 
tion, a byproduct of their small size 
and low power consumption. The av- 
erage transmission range is 10 km. 

Triple-header. Capable of han- 
dling color-video and _ high-speed 
data transmission, as well as digital 
multiplexing, the SFH 300 is a more 
complex system, about as small as 
the SFH 120 at more or less double 
the power consumption. Users can 
choose between color-TV_ transmis- 
sion in any of the three international 
standards—PLA, SECAM, or NTSC— 
or opt for broadband remote control 
for measurement or data transmis- 
sion at the European standard of 2 
Mb/s. Besides images or data, an 
auxiliary channel permits the simul- 
taneous transmission of sound and, 
say, remote-control or remote-mea- 
surement data. 3 

Sodielec expects that the SFH 300 
will be used primarily in applications 
that call for remote TV cameras. Oth- 
er possibilities are related to TV sig- 
nal reception from direct broadcast 
satellites. The unit’s average range is 
about half the SFH 120’s. 

Both the SFH 120 and the SFH 
300 will be available by June for 
about $2,200 and $3,500 a pair, re- 
spectively. In addition, Sodielec will 
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CMOS Memories 
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HE HM 65261: : sheer genius 


France 
MHS/Centre Electronique MHS/Paris 
La Chantrerie 
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The 16K x 1, HM 65261, is an addition to the 
16K CMOS static memory range from MHS. 
This device benefits from all the experience 
and key achievements made by MHS; including 
input gating controlled by a “chip select” 
feature providing remarkably low standby 
currents. Moreover, the flexibility of the 

x 1 format is ideal for all applications calling 
for parity or error correction “bits”. 


Military version approved 
Totally reliable across an operating © 
temperature range of — 55°C to + 125°C, 
the HM 65261 is especially designed for 
military applications demanding high levels of 
circuit integration, but still able to serve 
industrial requirements. 


MHS: a leading European supply 
Just 12 months after the launch of the 
2K x 8 CMOS static RAM (HM 65161), one of 
the fastest of its kind, MHS has continued this 
development with the advent of the HM 65261 
~ designed, developed and manufactured at its 
Electronic Centre in Nantes. 
Here, at last, is the European CMOS source 
System Designers have been waiting for. 













HM 65261 0to 70°C — 55°C to+ 125°C 





Access Time Taa 60*/70/85 ns_ 75*/85/100 ns 





Standby current ICCSB1 
CS = VCC-03 V 50 uA 900 UA 





Standby current ICCSB 
CS = VIH 
Input gating 3mA 4mA 





Operating Supply 
Current ICCOP 50 mA 50 mA 





Package 20 pin Plastic, Ceramic, LCC 


*Introduction june 1984. 


HI atrea HARRIS SEMICONDUCTEURS 


the new world of the microworld 


Germany 


Les Quadrants 


BP 942 - 44075 Nantes Cedex 3, avenue du Centre 8057 Eching 


Tel. : 
Twx : 711930 F 


(40) 30.30.30 
Tel. : (3) 043.82.72 
Twx : 697317 





HARRIS MHS 
Erfurterstrasse 29 


Walsroderstrake 71 
3012 Langenhagen 
Tel. : 0511/73.70.37 - Twx : 9230474 


United Kingdom Italy 

HARRIS MHS HARRIS MHS 

PO Box 27 - ee Farnham Road _ via Fratelli Gracchi 48 
SL1 4X 20092 Cinisello Balsamo 


Slough 
78182 St-Quentin-en-Yvelines Cedex Tél. : 089/319.10.35 - Twx : 5213866 Tel. : 0753/34. 666- Twx : 848174 Tel. : 2/618.72.49 - Twx : 311164 
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ADJUSTMENT POTENTIOMETER 


MURATA’S CERASTAT 
FOR AUTOMATIC INSERTION 


Reel Packag 


ADJUSTMENT POTENTIOMETER 


CERASTAT' 


Murata’s CERASTAT® trimmer potentiometers offer both high 
precision adjustability and outstanding temperature charac- 
teristics. And that’s why CERASTAT® is today used in a wide 
range of computer and communication equipment, and for 
fine adjustment of circuits in and other devices. 
CERASTAT® potentiometers meet the needs of advanced 
electronics from consumer to industrial use, offering a large 
selection of terminal configurations and a high degree of 
design freedom. CERASTAT®’s structure brings to life new 
ideas, while its waterproof construction enables ultrasonic 
cleaning. 

Moreover, these potentiometers are ultra-small and very 
low priced. Taped CERASTAT®’s are available for use with 
various automatic inserters. 





POT2101P POT3102Y POT3102X 3321H 3321P 3321N 





MURATA ERIE ELEKTRONIK GMBH (West Germany):::-:--------------- Phone: 0911-66870 Telex: 623763 
MURATA ERIE ELECTRONIQUE, S.A. (France)-:-:--:-:::-:-s:0sss Phone: 558-0901 Telex: 204520 
MURATA ERIE ELETTRONICA S.RLL. (Italy):-----------00seeettetet Phone: 688-4833/4835 Telex: 330385 
MURATA ERIE ELECTRONICS (UK) LTD. (England) «----------------------- Phone: 02514-21247 Telex: 858971 
MURATA ERIE NORTH AMERICA, INC.:+:+---:---7-22020r errr Phone: 404-953-1496 Telex: 542329 
MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE :::::::::----- Phone: 312-297-5560 Telex: 281009 
MURATA MFG.CO,LTD. 
HEADQUARTERS Nagaokakyo-shi, kyoto 617, Japan.-:-------- Phone: 075-921-9111 Telex: MURATA J 64270 
MURATA ELECTRONICS SINGAPORE (PTE) LTD. (Singapore):::------ Phone: 2554233 Telex: 21127 

TAIWAN MURATA ELECTRONICS CO.,LTD. (Taiwan) ©--------)-)--:-5+- Phone: 042-91-4151 Telex: 11348 

MURATA COMPANY, LTD. (Hong Kong) ------- 0 Phone: 0-262099 Telex: 56208 

MURATA MFG. CO.,LTD. Seoul Branch (Korea): 03s Phone: 720-7605/720-7321 Telex: 25858 
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market each in an export version, 
which will use parabolic antennas 
and achieve significantly more pow- 
erful ranges by transmitting in the 
10-to-15-GHz band. Prices are about 
10% to 20% higher than those of 
the European versions. 

Sodielec, Saint-Georges-de-Luzencon, 
12100 Millau, France [Circle 442] 


Low-cost terminal offers 
1,024-by-780-pixel resolution 


Offering a 1,024-by-780-pixel resolu- 
tion on a 14-in. screen, the D-Scan 
GR-1104 color graphics-display ter- 
minal is available for £4,250 upward 
in single-unit quantities. That is con- 
siderably less what than other stan- 
dard-size graphics terminals cost. 

The GR-1104 has a 60-Hz nonin- 
terlaced refresh color display that 
generates natural images, an ergo- 
nomic keyboard for fatigue-free oper- 
ation, and an ASCII character set 
with 94 characters. It can display 80 
characters by 48 lines, and its char- 
acter font uses 12-by-16 dots. In ad- 
dition, the terminal has independent 
graphics- and character-screen struc- 
tures that offer simple programming 
and editing and provide such flexible 
screen-manipulation capabilities as 
superimpose. 

The GR-1104 is available with 
three separate high-resolution in- 
put/output tablets for a choice of 
reading areas: 307 by 204, 500 by 
500, and 640 by 461 mm. A Tek- 
tronix 4010 series emulator lets users 
execute existing application programs 
for the 4010 series of graphics 
terminals. 

Ambitron Ltd., 13 The Paddock Industrial 
Estate, Hambridge Rd., Newbury, Berkshire 
RG15 5TQ, England [Circle 444] 


Regulators have voltage drop 
of only 0.4 V at 400 mA 


The SGS LM2930A and LM2931A 
5-V regulators resemble the LM2930 
and the LM2931 but feature lower 
input-to-output voltage drops and 
higher current capabilities. Both de- 
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Radio voice and data — the 





compiete ae solution 


Selective calling, radio data and 
cellular radio — those are the 
headlines in modern two-way 
radio measurements. And 
Rohde &Schwarz has the right 
solution in every case. 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Munchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Phone internat. + (4989) 4129-1 


R & S services cover installation, 
maintenance, calibration, training 
and documentation — also for 
products from other firms. In addition 
we are experienced in outfitting 
mobile systems. 


" @ ROHDE 4 SCHWARZ: MOBILE TESTER - 
ME BE 
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SMFS 2/SMFP 2 better than ever 
Improved spectral purity, internal two- 
tone modulation, new options for 
adjacent-channel power and full- 
duplex working, nonvolatile memory — 
just a few of the new features that make 
the SMFS 2/SMFP 2 family the optimal 
measuring solution in every application 
from a manual repair bench through to 
an ATE in the production of high-speed 
radio-data units. 


ROHDE & SCHWARZ 


Communicasia, Stand 4 C 02 





Radiocode Test Set SCUD 

Flexible and thorough in measurement 
down to the smallest detail — the SCUD 
generates and analyzes selective-call 
signal sequences of any standard and 
handles all common radio-data modes 
such as FSK, FFSK, PSK and DPSK. 
Also available are software packages 
for modern cellular-radio systems like 
NMT, AMPS and TACS. 

In short: an indispensable tool for the 
development and trial of new radio 
systems, but no less essential for a 
versatile service shop and all-round 
production testing. 

In the SCUD you also get the entire 
capabilities of Process Controller PUC. 


electronic 7 
50 YEARS of precision 1933-83 
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A new benchmark 


in portable DMMs 


MODEL 175: NEW STANDARDS 
IN BENCH DMM TECHNOLOGY 


[' out-features and out-performs other 
units in its class, with standard fea- 
tures you wouldn’t expect at the price: 


NEW Your 
Compare Yours! 175 DMM 
“ 


Autoranging 

100 Point Data Logger 
Digital Calibration 
IEEE-488 Option 
Min/Max Reading Hold 
100kHz TRMS 

10A Capability 

10m2 to 200M2 


Display Annunciators 





Relative Reference 
dBm/Relative dB 








Fast Autoranging for best accuracy and 
resolution. Manual range selection, too. 
100-Point Data Logger stores data at 6 
selectable rates. Pushbutton data recall. 
IEEE-488 Interface option can be in- 
cluded now or field-installed later. 
Min/Max Reading Hold stores both 
highest and lowest readings. 
dB/Relative dB makes direct dB readings 
over a wide dynamic range and frequen- 
cy spectrum. 

Relative Reference creates a new base 
line for comparison measurements. 

All the Basics. Five full functions with 
10unV, 10nA, 10m sensitivity, TRMS 
AC and more. All for less than you 
would expect to pay. Contact your 
nearest Keithley representative today for 
more information and a demo. 


Keithley Instruments, Inc. 
N. AMERICA: Cleveland, OH 44139/(216) 248-0400 
EUROPE: 8000 Munchen 70/(089) 714-40-65 
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liver up to 400 mA; their voltage 
drops are typically 0.2 Vv at 150 mA 
and only 0.4 Vv at 400 mA. 

The LM2930A includes protection 
against 40-V load dumps, negative 
transients, reverse polarity, and over- 
voltage; it also has foldback-current 
limiting and thermal shutdown. With 
load-dump protection rated at 60 V, 
the LM2931A has the same array of 
protection features as the LM2930A. 
Suitable for automotive applications, 
the LM2930A and LM2931A can 
supply their 5 V even during cold 
start-ups, when the battery voltage 
may fall below 6 V. 

SGS Ates, Via C. Olivetti 2, 20041 Agrate 
Brianza, Italy [Circle 445] 


Compact linear gauge sensor 
measures with high accuracy 


The BS-553 linear gauge sensor fea- 
tures a 5-mm measurement range 
with 1l-uwm resolution and provides 
such features as a dustproof rubber 
boot. Packaged in a compact, light- 
weight case, it takes measurements 
inside machinery that until now 
could not house such sensors. The 
unit is ideal for mounting in loca- 
tions where gauges cannot be viewed 
directly, in such moving devices as 
robots, and in dangerous locations. 
In combination with a digital 
gauge counter, the BS-553 can take 
dimensional measurements with high 
accuracy. It has more than 30 times 
the shock resistance of conventional 
mechanical gauges. Many display 
units and recorders can enhance the 
BS-553’s range of applications. 
Ono Sokki Co., Shinjuku NS Building, 2-4-1 
Nishi Shinjuku, Shinjuku-ku, Tokyo 160, Ja- 
pan [Circle 446] 
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A HOT item Is 
now available from SHARP! 


The high performance 8-BIT CMOS Z80 CPU and peripheral chips (PIO, CTC). 








As a result of the demand caused by new battery 
operated portable equipment, SHARP proudly introduces 
the unsurpassed CMOS Z80 Family. 


LH-5081 PIO mare 
FEATURES: 


@Hard and software compatible with the existing Z80 Family 
@Compatible TTL input/output pins 


@Available in standard or power save type “L” Version hat = | ba 
%% LH-5080L CPU 3 LH-5081L PIO "FX LH-5082L CTC 





@Clock frequencies: DC through 2.5 MHz 
@Command execution time: 1.6 ws at 2.5 MHz of the clock %* PSmode 
frequency 


@A single power source of +5V+10% 
@Power consumption 10MA (Typ), 50 wA in the power save mode 


@Power saving mode upon executing a “HALT” instruction 


@ 
@Cancellati of d —_————— 
an . en power saving mode upon a BEGET / ( ‘MOS Family 


___” or “___” signal 
NT 








SHARP CORPORATION International Business Group, Electronic Components Sales Dept. 
22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 

Tel. (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA(LABOMET A.D) 
U.S.A.: SHARP ELECTRONICS CORPORATION 

10 Sharp plaza, Paramus, New Jersey 07652 Tel: (201) 265-5600 

Electronic Components Dept 

EUROPE: SHARP ELECTRONICS (EUROPE) GMBH 

Sonninstrasse 3, 2000 Hamburg 1, F.R. Germany Tel: (040) 23775-1 

Electronic Components Dept 
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The TRW-61 Metallize 


Polyester Capacitor. Now __ | 
you get better performance 


for medium-current switch- 
ing power supplies . . . at a 
competitive price. 


Unlike electrolytic capacitors 
which are can-shaped, TRW-61 
capacitors are flat. So, lying 
down or standing up, they take 
less space on the PC board. Giv- 
ing you more design flexibility. 


But that’s only the second best 
thing about our metallized film 
capacitors. 


The best thing is, unlike 
electrolytic capacitors, the TRW- 
61 exhibits little or no 
capacitance roll-off with 
increasing frequency. So now 
you get superior performance 
over electrolytic capacitors. 

At a competitive price. 


© TRW Inc. 1984 C-84-7 










pestaned specifically for SPS 


_ applications requiring low ESR 


and current capability up to 4 
amps, the TRW-61 is used for 
input filtering, high frequency 
transformer DC blocking, and 
output filtering. 


Rated for 20 through 60 kHz 
usage, there’s negligible shift in 
capacitance due to aging, long 
exposure to humidity, or 
temperature cycling. And our 
insulation resistance, surge 
rating and dissipation factor are 
all superior to the can-shaped 
variety. 


How does the TRW-61 capacitor 
deliver such great performance 
at such a sensible price? 


It’s positively uncanny. 


Send in coupon or call us at (308) 
284-3611. Or see your local TRW 
distributor. 


_ Distributed by: Arrow ® Bell ¢ Carsten @ Elec- 
@Peerless ® Philadelphia Electronics e RAE 





tronics Marketing @ Future © Gerber © Hall-Mark 


Industrial © Weatherford 
TRW Capacitor Division 
301 W. 'O" Street, Ogallala, Nebraska 69153 


Yes, | want better performance for my lower 
switching power supplies. 


Please send data on your 
TRW-61 Capacitors. 





Mail Code 





Div./Dept 





Address 


————-—--—-~—---=+4 





Capacitor Division 
TRW Electronic Components Group 
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Inside the news 


Analysis of technology and business developments 





Bay State firms ponder their future 


Business is booming right now around Route 128, but executives 
at electronics firms nonetheless have qualms about taxes and export controls 


J SAI! along Route 


128, the high- 
tech road _ that 
rings the western 
suburbs of Bos- 
ton, the econom- 
ic recovery is in 
full swing and 
business is booming. 

The exuberance that goes with 
good times will undoubtedly set the 
mood at Electro/84, slated for mid- 
May this year at Boston’s Bayside 
Exposition Center and the Hynes 
Auditorium (see “It’s Electro time 
again in Boston,” p. 100). Executives 
from Bay State electronics firms 
making the rounds of the show will 
surely catch the glow. 

Back in the privacy of their of- 
fices, optimism about the economy 
gives way to worry about the chang- 
ing political milieu for doing business 
in the Commonwealth. So intense are 
these concerns—mostly about local 
political action—that many execu- 
tives are taking time from their busy 
schedules to address these issues, so 
that this year’s economic rebound— 
and the promise it holds for 1985— 
does not fade away. 

Bluntly stated, ‘““There is nothing 
good about the business climate for 
high-tech industries in Massachu- 
setts,” according to Edson D. De- 
Castro, president of Data General 
Corp., Westborough. 

What alarms DeCastro and many 
of his colleagues at Route 128 firms 
are several local initiatives that, if 
cleared by the state legislature, could 
result in higher corporate taxes, as 
well as the state’s further penetration 
into the affairs of private industry. 
These proposals spring from the ad- 
ministration of Governor Michael 
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Dukakis, who has been feuding with 
the Route 128 community ever since 
returning to office a year ago. 

Nor is Route 128 any more enam- 
ored with Washington. Topping the 
community’s complaint list are new 
export licensing procedures proposed 
by the Reagan administration to 
clamp down on illegal technology 
transfers to Soviet-bloc countries. 
Massachusetts executives do not 
doubt the need to maintain the coun- 
try’s national security. However, 
they say, imposing tighter controls 
on an industry that typically chalks 
up from 20% to 40% of its revenues 
overseas would actually hurt this 
country and benefit others. 

Signals. For now, however, and at 
least until after the November elec- 
tions, neither state nor national poli- 
tics is expected to dim business pros- 
pects. And despite the Route 128 
community’s irritation on a number 
of local issues, the electronics 
industry shows no signs of 
leaving the Bay State. On the 
contrary, this decade has seen 
the high-tech industry expand 
and hire new workers in Mas- 
sachusetts at a fast clip. How 
long will the boom last? That 
depends first on the economy 
as a whole and, second, on the 
kind of signals sent out by 
Governor Dukakis, company 
executives claim. 

By all accounts, it appears 
that 1984 will be a very good 
year for Route 128-area com- 
panies, particularly the com- 
puter manufacturers. Nation- 
wide, this year’s sales of com- 
puter systems will approach 
$44.5 billion, a 14% gain over 
1983’s $39 billion, predicts Cre- 


“There is nothing good about the business climate 
for high-tech industries in Massachusetts,” claims 
Data General president Edson D. DeCastro, who is 
worried about governmental interference. 


ative Strategies Inc., a market re- 
search firm in San Jose, Calif. 
Growth in the New England region 
will outstrip the national average by 
seven percentage points and top $4 
billion, just $1 billion less that what 
has been forecast for California’s sys- 
tem vendors, Creative Strategies 
says. “Going gangbusters” is how 
observers often describe the current 
bonanza in this region’s high-tech 
heartland. Evidence that renewed 
growth is well under way is now be- 
ing confirmed by 1984’s first-quarter 
results (see chart). 

Among computer makers, Wang 
Laboratories Inc., in Lowell, reports 
that sales increased by 38% over the 
same period last year, to $543.5 mil- 
lion, and that new orders are up by 
35% over last year’s. Data General’s 
profits more than doubled, to $12.6 
million, and revenues grew by 33%, 
to $248.4 million, as the company 
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managed a per- 
formance come- 
back. DeCastro 
says yearly reve- 
nues will grow 
by 20% to 25% 
through the end 
of the decade. 
Apollo Computer Inc., in Chelms- 
ford, whose sales soared from $18.1 
million in 1982 to $80 million in 
1983, is making no forecasts but de- 
scribes financial analysts’ estimates 
that revenues will double this year 
and grow by 55% in 1985 as 
“conservative.” 

Teradyne Inc., Boston, sees first- 
quarter sales jumping by 50%, to 
$80 million, to sustain an overall an- 
nual growth rate of 40% for 1984. 
M/A-COM, Burlington, reports first- 
quarter sales of $168.5 million. 
While this is only an 11% gain over 
last year’s levels, the firm piled up a 
$179 million backlog. In addition, 
M/A-COM sees sales of digital com- 
munications, its fastest-growing 
product area, increasing at a 40% 
annual clip. 

Route 128’s defense contractors, 
who generated $6 billion worth of 
business for the state last year, see 
their sales growing in the 15%-to- 
20% range. The growing electronics 
content of new weapons systems is 
driving much of that growth, since 
the military cannot afford to be with- 
out the improvements in cost, effi- 








It’s Electr 


) time again in Boston 


ciency, and reliability that come with 
electronic smartness, says William 
Farnsworth, vice president of govern- 
ment operations for Raytheon Co., in 
Lexington. 

Increased spending by U. S. corpo- 
rations on capital goods has been the 
key to better times—especially for 
many Route 128 manufacturers, 
since they build the components and 
systems industries need to stay pro- 
ductive and competitive. So unless a 
sharp rise in interest rates chokes off 
capital spending, demand for high 
tech should remain strong well into 
1985, reports Julie Nickerson, a vice 
president with the Bank of Boston. 

Keeping pace. In an effort to keep 
pace with accelerated technological 
change, New England high-tech 
companies will pour 32% more mon- 
ey than they did last year into ex- 
panded manufacturing and _ plant 
equipment, according to bank fig- 
ures. The bulk of this money will go 
into defense-related businesses. In 
Massachusetts, defense contractors 
will increase spending by 57%, to 
$689 million from $439 million. M/A- 
COM, for example, has just opened a 
$25 million, 170,000-square-foot gal- 
lium arsenide semiconductor facility 
in Lowell. Last month, Raytheon be- 
gan construction of an 80,000-ft? re- 
search and development and produc- 
tion center for very high-speed inte- 
grated circuits. Microwave-compo- 
nent-device manufacturer Alpha 
Industries, Woburn, is putting an 
85,000-ft? production and engineer- 
ing facility in Methyn. By December, 





The U. S. electronics community will congregate in Boston this month as the 
city hosts Electro/84, the annual East Coast trade show for electronics and 
computer products. An estimated 50,000 visitors are expected to attend this 
year’s conference, which will be held May 15-17 at the Bayside Exposition 
Center and Hynes Auditorium. About 1,300 exhibits will feature such products 
as active and passive components, production and packaging equipment, 
instrumentation and test equipment, and fiber-optics systems. In addition, the 
Mini/Micro Northeast conference, held in conjunction with Electro, will feature 
exhibits on computer hardware and peripheral subassemblies, data communi- 
cations, and computer graphics. A special marketing conference on the 
evolution and future outlook of electronic distribution will be held on May 15. An 
export marketing symposium designed to help electronics firms boost their 
business abroad will be held on May 16. The keynote speaker on May 15 will be 
Dr. John P. McTague, deputy director of the Office of Science and Technology 
Policy, in the Executive Office of the President. Dr. McTague will discuss 
“Nurturing the talent for U. S. competitiveness.” 
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GTE Strategic Systems division plans 
to relocate 200 engineers from its 
headquarters in Westborough to a 
new 60,000-ft? facility in Billerica, to 
work on a six-year $1 billion project 
to upgrade the Pentagon’s worldwide 
command-and-control information 
system. 

By contrast, capital investment by 
the Bay State’s nondefense high-tech 
companies will drop by 1.4%, to 
$70.5 million from $71.5 million, 
says Nickerson. Part of that decline 
is accounted for by the heavy outlays 
made by industry in Massachusetts 
during 1981-82, she points out. But 
it also underscores the fact that com- 
panies are investing in other New 
England states. “Firms which fa- 
vored Massachusetts as the site of 
their start-ups are expanding in adja- 
cent areas, where the labor crunch is 
not as severe,” she surmises. 

As with other high-tech areas of 
the U.S., labor is of paramount con- 


cern to Massachusetts companies. As 


prosperity returns to Route 128, 
companies are stepping up their hunt 
for the engineering talent needed to 
keep the momentum going. With in- 
tegration and compatibility now the 
computer industry’s buzzwords, it 
comes as no surprise that experi- 
enced software programmers, espe- 
cially those familiar with AT&T Bell 
Laboratories’ Unix operating system, 
are at a premium. According to a 
survey conducted by the Boston 
Globe, entry-level software engineers 
are drawing the industry’s highest 
salaries, at $29,000 a year; those with 
four years of experience command 
$40,000. At $28,800, data-communi- 
cations programmers rank second in 
starting salaries. 

“Software that is easy to service 
and use is becoming more and more 
important to the success of tradition- 
al hardware vendors,”’ says John Ad- 
ams, a computer analyst with Bos- 
ton’s Adams, Harkness & Hill Inc. 

Route 128’s demand for software 
talent is spiraling, and efforts to at- 
tract the qualified warm bodies span 
a broad spectrum. This year GTE 
Strategic Systems hopes to hire 400 
engineers with backgrounds in local 
networks and systems integration. 
Recruitment methods range from 
paying bounties to employees who 
bring new people into the company 
to sending potential candidates infor- 
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SPR AC : | K New Sprague UDN-6510A/R and UDN-6514A/R High-Voltage Source Drivers 
have been created in answer to the demand for bigger, brighter and easier-to-see 
displays. These bipolar ICs are the first low-cost 200V and 140V source 
ANSWERS drivers ever made. They will drive the anodes of gas-discharge displays or the 
grids and anodes of large, multiplexed dot-matrix vacuum-fluorescent panels. 


N f : , And they can be used in ink-jet printers. Write for Engineering Bulletin 29313.3 to 
@ Sprague Electric Co., Technical Literature Service, 35 Marshall St., North Adams, Mass. 
01247. For applications assistance, phone Mark Heisig at 617/853-5000. 
SPRAGUE 
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Xicor NOVRAMs. 





_ The Byte-Wide Innovation. 


Nonvolatile static RAMS. NOVRAMs.”* At Xicor, 
we invented them. We were the first to introduce 
them. The first to perfect them. And the first to 
deliver them. Over the past four years, our family 
of nonvolatile memory products has evolved to 
meet the demands of a changing market. 

And with our new byte-wide series, we’ve done 
it again. 

For those familiar with the performance advan- 
tages of Xicor NOVRAMS, the byte-wide series 
provides a versatile new option for improving 
system performance. One that is simple to imple- 
ment. Because it’s organized in the universal 
microprocessor format: a byte. With the added 
advantage of hardware and software control of all 
nonvolatile operations. 

For new users, the byte-wide series is the 
perfect complement for 8 and 16-bit micro-based 
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design applications. Their nonvolatility allows 


them to remember critical information indefinitely — 


without battery backup. Information like pre-power- 
loss operating conditions. Or system configuration 
parameters. And because of their convenient dual- 
line control, they eliminate bus contention. 

Byte-wide NOVRAMs come in three configura- 
tions: X2001 (128x8), X2002 (256x8) and X2004 
(512x8). The entire series is packaged in JEDEC- 
approved pinouts for byte-wide memories and is 
available in a variety of temperature ranges. 

If you'd like information on pricing, delivery and 
performance about these or other NOVRAMs, 

write us at 851 Buckeye 

Court, Milpitas, CA 95035 

(408) 946-6920. 


“NOVRAM is Xicor’s 
nonvolatile static RAM device. 





| 





Inside the news 





mation packages 
containing color 
photographs of 
New’ England’s 
fall foliage. De- 
spite these ef- 
forts—to say 
nothing of open 
houses, advertising campaigns, and 
headhunters—GTE reports that as of 
mid-April, it had met only 22% of 
its new-hiring goal. 

The exploding demand for soft- 
ware engineers is bad news for An- 
drew A. Kariotis, president of Alpha 
Industries. Kariotis claims that in re- 
sponse to engineering shortages in 
the computer field, universities have 
established or expanded computer 
science departments at the expense of 
traditional engineering endeavors. 
Consequently, “there is a 
dearth of microwave-cir- 
cuit engineers,” and as a 
result, companies that need 
them have “simply bid 
their salaries out of sight,” 
he claims. The survival of 
the U. S. microwave indus- 
try, “unfortunately, may 
depend on licensing tech- 
nology from Japan,” to 
which the U.S. has con- 
ceded leadership, he says. 
Despite the impact that 
manpower shortages could 
have on growth, Route 128 
is confident that 1984-85 
will be a peak year for 
sales and earnings. 

Politics, While the good times are 
here, however, Route 128 executives 
share the view that the greatest un- 
certainty they face concerns the di- 
rection the state government will 
take in its dealings with private in- 
dustry. ‘“‘What are at stake are deci- 
sions on a number of issues that will 
affect Massachusetts’ future as a 
mecca for high-tech industries,” 
claims Howard Foley, president of 
the 150-member Massachusetts High 
Tech Council (MHTC). 

Most inimical to high-tech devel- 
opment, he asserts, are the gover- 
nor’s tax policies. At first it was 
Governor Dukakis’ intention to step 
up enforcement of unitary taxation— 
assessment of corporate income taxes 
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M/A-COM Inc. 


Digital Equipment Corp. | 4,270.0 2,000.0 


on a worldwide versus statewide ba- 
sis—that was raising the industry’s 
ire. That proposal was recently aban- 
doned in favor of a package touted 
by the governor as a “compromise 
solution.” In exchange for repealing 
the unitary statute, industry was re- 
cently asked to support the establish- 
ment of the Massachusetts Develop- 
ment Bank (known as MassBank), 
meant to undertake badly needed re- 
pairs in the state’s infrastructure. 
Funding to the tune of $145 million 
by 1995 would be raised by increas- 
ing the corporate excise tax to 10%, 
from 9.5%, and the tangible proper- 
ty tax to 3.6% per $1,000 worth of 
property, from 2.7%. In exchange, 
unitary taxation has been traded off 
for a new version that will tax busi- 
nesses on their total domestic U.S. 
(versus worldwide) earnings. 

“We have no taste for writing a 
check for projects that should be fi- 
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nanced by the public at large 

. nor do we think the state has 
any right to tax the profits on our 
operations outside of the Common- 
wealth,” argues Kariotis, in a state- 
ment that sums up the sentiments of 
all. Thus, in a move that stunned the 
state house, the 14-member executive 
board of the MHTC took an early 
April vote that rang a unanimous 
‘“‘no”’ for the MassBank. 

Executives do not believe that the 
MassBank or the increased corporate 
taxes to fund it will themselves cause 
an exodus from the state by high- 
tech firms. The real threat is that 
higher taxation could become “the 
factor that tips location and expan- 
sion decisions away from Massachu- 
setts,” Foley believes. 





ANY REVENUE GROWTH 


An indication of what could hap- 
pen if the tax situation sours comes 
from Florida. One year ago, Florida 
started collecting unitary taxes. In- 
ternational Business Machines Corp. 
and Pfizer Inc., both of which had 
expanded into the state before the 
imposition of unitary taxation, can- 
celed plans to expand their opera- 
tions further. Now Florida is looking 
at a law to eliminate unitary taxation 
altogether, Foley réports. At least 
half a dozen high-tech companies— 
among them IBM, Augat Inc., Sony 
Corp. of America, and Teradyne— 
have said they will not start up new 
facilities in Massachusetts until they 
see how the vote goes on the Mass- 
Bank. 

Another proposal that irks Route 
128 companies is mandatory notifica- 
tion to the state of any plan for plant 
closings, layoffs, or relocation. Foley 
contends that such legislation is not 
only presumptuous—since 
it assumes that a bureau- 
crat can salvage what a 
businessman could not— 
but would also place Mas- 
sachusetts at a disadvan- 
tage to states that do not 
have such laws. In addi- 
tion, prenotifying the state 
would tip off the competi- 
tion about business moves. 
After nine months of in- 
tense negotiations, the 
state is coming around on 
a compromise proposal un- 
der which management 
and labor would voluntari- 
ly agree to work together 
to minimize the disruptions associat- 
ed with layoffs or plant closings. 

Leave us alone. ‘The bottom line 
is that the primary mission of high- 
tech companies is to run their opera- 
tions. Instead, they find themselves 
devoting an increasing number of 
man-hours to convincing state eco- 
nomic planners that their legislation 
is bad. That accomplished, they then 
have to put in overtime to hammer 
out alternative legislation that en- 
sures representation of their inter- 
ests,” argues Charles Baker, director 
of communications for the MHTC. 

Even the few state initiatives that 
could be construed as favorable to 
high-tech elicit few cheers from the 
industry. The industry’s battle with 
Washington over export licensing is 
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one example. 
Prime Computer 
Inc., Natick, is 
looking to earn 
50% of its reve- 
nues abroad this 
year—a 20% in- 
crease over 1983. 
Washington’s imminent clamp-down 
on exports could mean disaster for 
Prime and other high-tech firms. En- 
actment of regulations that would re- 
quire case-by-case review of every 
product shipped overseas would not 
only cause existing customers to go 
elsewhere but also discourage new 
customers from buying in the U.S., 
believes Prime’s vice president of cor- 
porate business development and 
strategy, Gale Aguilar. 

On this issue, the state and high- 
tech companies appear to be in 
synch. Governor Dukakis, claiming 
that the proposed licensing changes 
would cost the state 20,000 high-tech 


jobs and $2 billion in revenues in one 
year alone, has diligently fired off 
protest letters to President Reagan. 
But as far as those on Route 128 are 
concerned, their cause would be bet- 
ter served if the Democratic gover- 
nor would simply take it easy. ““Due 
to his less-than-amiable relationship 
with the President, private industry 
feels that it would be best helped if 
he was working behind the scenes,” 
suggests an industry spokesman who 
asked not to be named. “Instead, he 
has seized on the issue as a chance to 
publicly embarrass the Republicans.” 

The state’s plan to put up half the 
funds for a $40 million microelec- 
tronics center is another target for 
Route 128 antigovernment crusaders 
(see ‘Massachusetts antes up for 
chips’’). Potential sites for the center 
have been narrowed down to Marl- 
borough, Westborough, and Taun- 
ton. The first two are located at the 
crossroads of interstates 495 and 290, 
in the heart of the Route 128 area, 
and they are central to the computer 
companies that will be contributing 








Massachusetts antes up for chips 


While the Route 128 business community and the administration of Governor 
Michael Dukakis may wrangle over politics, they do share one overriding 
economic goal: keeping the state’s high-tech juices flowing. 

That goal may be realized in the Massachusetts Microelectronics Center 
(MMC), to be set up with matching contributions of $20 million from state and 


industry. Through the center, industry will claim a stake in the high-technology 
_ future, and the state government will get a catalyst for new jobs and economic 
- growth. 


According to Joseph Stach, the center’s newly appointed director, MMC is 
an attempt to address that aspect of technology most neglected and needed 
by the Route 128 community: semiconductor design and processing know- 
how. ‘‘With the trend toward integrating computer functions on a single chip, 


semiconductor development is becoming an increasingly important compo- 


~ nentin computer-system manufacturing. The state has to be prepared to serve 





that need or else risks losing in the nationwide competition for high-tech 
investment,” he explains. : 
The center is not intended to produce technological breakthroughs, though it 
will focus on next-generation devices, such as a 4-megabit chip, notes Stach. 
Its charter is to offer engineering students at nine participating universities a 


_ hands-on up-to-date experience in computer-aided design, as well as the 


commercial processing and fabrication of integrated circuits. Courses should 
begin in the 1984-85 semester and will be offered through a computer link-up 
to the nine universities. A total of 1,500 students could be enrolled, and an 
instructional processing lab will be operational sometime in 1986. 

Stach expects that MMC will eventually foster the development of a local 
semiconductor industry; but the most immediate benefits will accrue to the 
Route 128 community. The supplemental training will make it easier to put 
graduates straight to work by minimizing on-the-job instruction and learning, he 
stresses. ——Karen Berney. 
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A dearth of engineers may force U. S. firms to 
license foreign technology, thinks Alpha In- 


dustries president Andrew Kariotis. 


teaching engineers and equipment to 
the facility. Taunton is in southeast- 
ern Massachusetts and the furthest 
away from Route 128. But because 
Taunton is experiencing substantially 
higher unemployment than _ the 
state’s 5% average and is economi- 
cally depressed, Dukakis is pressur- 
ing the site-selection committee to 
choose it, industry reports. Should 
Taunton win, Data General’s DeCas- 
tro says he will be the first among 
many to withdraw corporate support 
from the center. It is straight poli- 
tics, laments MTHC’s Baker. ‘The 
governor has no inclination to let the 
issue come to a vote until he has the 
[necessary] votes,” he says. 

“With these issues before us, it 
will be difficult for any industrial 
firm to explore further expansion in 
Massachusetts or locate here for the 
first time,’ warns DeCastro. Howev- 
er, some of his natural allies think he 
may be overstating the case. Massa- 
chusetts’ reputation for academic ex- 
cellence and a high quality of life 
will continue to lure investment in 
spite of the business climate, goes the 
more moderate position. 

Still another angle comes from an 
executive at Teradyne, who argues 
that Route 128, like California’s Sili- 
con Valley, is becoming a victim of 
its own success. The lesson to be 
learned is that when a segment of 
industry concentrates in one particu- 
lar area and refuses to spread the 
wealth around, the costs of land, la- 
bor, and general living skyrocket. 
That is beginning to happen in the 
approximately 100 square miles that 
surround Route 128. 
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PLESSEY JUST GAVE VMEbus 
WHAT IT NEEDS MOST. 





@ ECC boards up to 3 Mbytes capacity with 300 ns access time. 
@ Static RAM/EPROM boards with up to 256 Kbytes of both 
RAM and EPROM in 16 JEDEC standard sockets 
e @ And up to 128 Kbytes high speed static RAM boards with 


140 ns access time and on-board battery backup. 


Introducing a full line of board level hardware, software and VMEbus Controllers, Graphics and /O Boards 
technical support for all your VMEbus systems. Plessey VME also Paneer er ; 
Take a bus as powerful, versatile, reliable and future @ Winchester / floppy dice. contollers 

compatible as VME. Add a company as powerful, versatile, @ Intelligent SASI controllers 

reliable and future compatible as Plessey and you have @ 16-colour graphics boards 

everything it takes to board the VMEbus with @ 6&channel serial I/O boards 


complete confidence. 

Introducing Plessey VME. Plessey has a full 
range of VME board level hardware, software system with our wide range of firmware 
and technical support services. We'll give you and software products: 
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@ And more coming. 
VMEbus Software. Support your 




















drivers, complete technical assis- monitor/debugger 
tance and, of course, that famed @ Ideal: EPROM resident 
Plessey guarantee with worldwide : assembler/editor 


backup. All to support our superior. ¥,2x Meme | 3 ) . a x ! 4 ° 
VMEbus products including... i ea 3" . reroll language compiler/ 


_ VMEbus Single Board Computers. | @ COHERENT": UNIX' V7 compatible 
Build your systems around any of our four" single/multi-user operating system 
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198 bn EBROM ytes of memory an VME ... the Plessey Way. If you are building your we 

6 5 oii Se rae business on VME, Plessey VME means business. Right / 
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pe to your nearest Plessey Microsystems Office, /% Ss 
@ 24-bit bidirectional parallel /O or use the coupon below. , © 
@ Floppy disc controller, real time clock with battery backup “COHERENT is a trademark of the Mark Williams Corp. 7 sree 
@ And a lot more. +UNIX is a trademark of Bell Laboratories yo pee WS re 
VMEbus Memories. Enhance your system with , Sh s 
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@ Parity boards up to 4 Mbytes capacity with PLESSEY 7 SS, Sy 
270 ns access time i 7 os Ss FS 
PSY SY 
UK USA France Germany YY Ss 
Water Lane One Blue Hill Plaza 7-9 rue Denis Papin Bahnhofstrafe 38 7 oe 
Towcester Pearl River 78190 Trappes 6090 Riisselsheim Ara 
Northants New York 10965 (3) 051.49.52 (0 61 42) 6 80 04 fs 
NN12 7JN (914) 735 4661 v4 / & & , 
(0327) 50312 y, IS S os 
Circle 104 on reader service card we 
7 
7 










The first mapper alae! he 
to bring you out of the 


The new Marconi 6500 Automatic 
Amplitude Analyser is designed to provide 
a flexible solution to the problems of 
testing microwave systems and 
components. 
It incorporates unique on-screen 
graphics. Graphics that bring alive the 
displayed signal. Graphics in line or 
histogram form that can be changed at 
the touch of a button. Graphics with the 
powerful Brightline cursor that show 
frequency and amplitude across the band for ease of use 
and accurate measurements. 
The 6500 can use any sweeper or RF signal source 


INTENSITY, 


SUPPLY 


= 


¢ 
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which can be driven externally by a voltage ramp. So there is 
no need to buy special RF sources. With its IOMHz to 18GHz 
detectors the 6500 measures and displays absolute power, 


transmission and return loss and for the first time VSWR. 
The digital design with full memory facilities allows 
display flexibilityand correction for square law and 


On display at IEEE Booth #1217-1223 and MTT Booth #316 


MARCONI! INSTRUMENTS 


automatic amplitude analyser 6500 ] 
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temperature effects in the 651] or 6512 
detectors. Front panel settings, amplitud: 
limits and frequency ranges can be storec 
and recalled. The plot facility using a 
normal X-Y recorder even labels the axes 
The GPIB option provides full control of < 
front panel functions. 

In addition you'll find other featur 
well worth looking at. There’s Autorange 
control for optimum trace display. A zoo 
in ability using Brightline for close 

examination of signals. And a whole dynamic range of 
+ 16to—50dBm, and on-screen markers. 
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Amplitude Analyser 
U.S.: 100 Stonehurst Court, Northvale NJO7647 


from Marconi brings 

Scalar Analysis Out of 
(201) 767-7250 (East) (714) 857-2326 (West] 
U.K.: Longacres, St.Albans, Herts AL4 OJN 


the Dark Ages. 


Check it out today. Country Code 44 (0727) 59292. TELEX 23350 
FRANCE: (1) 687-36-25 GERMANY (089) 845085 
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Italians chart path to ISDN 


The hardware for integrated-services digital networks has begun to emerge, 
but it will be several years before the economics permit massive introduction 





The hordes of tourists who flock to 
Florence every year come mostly to 
savor the city’s awesome array of Re- 
naissance buildings and fine-arts trea- 
sures. But the 1,800 or so telecom- 
munications engineers from all over 
the world who will converge May 
7-9 at the Palazzo dei Congressi, 
near the famous Uffizi Gallery, will 
have a different kind of architecture 
on their minds: the architecture of 
integrated-services digital networks 
(ISDNs). They are heading to Italy 
for the 11th International Switching 
Symposium (ISS), sponsored this year 
by the Italian ministry of Posts and 
Telecommunications. 

Few people in telecommunications 
would deny that ISDN’s impact on 
the business will be rivaled only by 
that of the telephone itself. At this 
year’s ISS, much of the technical pro- 
gram will be devoted to elocutions 
by executives of the companies that 
make telecommunications-switching 
equipment, who will explain why 
their particular digital switch is best 
suited to take part in the industry’s 
march to ISDN. Several companies 
will be showing off experimental 
ISDN configurations. 

What services? There is still some 
disagreement about just what ser- 
vices ISDN should provide. It is cer- 
tain that with digital networks in 
place, telephone companies will be 
able to offer subscribers such services 
as data access and transmission, fac- 
simile, and even video-telephones 
and -conferencing. These services 
will be introduced gradually, with 
data and facsimile becoming avail- 
able in a number of countries as ear- 
ly as 1986. In addition, the quality of 
standard telephone service will rise 
steeply. 
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Not surprisingly, the country mak- 
ing the most noise about its plans for 
a network is the host, Italy, both for 
logistical and political reasons. 

Although all the companies scram- 
bling for market shares in European 
telecom markets [Electronics, Oct. 
20, 1983, p. 106] will be on hand at 
Florence, the most impressive live 
ISDN demonstrations tied to the ISS 





ics wanted. Italtel’s R&D chief, Maurizio Décina, 
says VLSI chips for protocols and echo canceling 
are crucial to integrated digital networks. 


will be presented by two Italian out- 
fits: Italtel Societa Italiana Teleco- 
municazioni SpA and Face Standard 
SpA, ITT’s Italian telecommunica- 
tions subsidiary. Both demonstra- 
tions will be based on_ installed 
switches. 

“We’re not talking about experi- 
ments and feasibility studies here; 
we’re talking about business,” asserts 
Maurizio Décina, Italtel’s director of 
research and development. 

While Décina admits that the pro- 
liferation of ISDN experiments might 
lead people to believe that such ser- 


vices are just around the corner, he 
notes that ISDN is not likely to be 
economically (as opposed to techni- 
cally) feasible for at least another 
two years. “Before anyone can make 
money offering ISDN services, he has 
to have access to three key VLSI cir- 
cuits,” he explains. (See “The long 
climb from twisted pairs to wideband 
services,” p. 108). 

Décina says that in an ISDN 
environment such as the one 
currently being defined by the 
International Telegraph and 
Telephone Consultative Com- 
mittee (CCITT), in Geneva, sub- 
scriber units at local offices 
would be connected to a net- 
work termination by way of a 
two-wire loop operating at 144 
kilobits a second. Using a pas- 
sive bus, about eight subscrib- 
ers would in turn hook into the 
termination. 

“There are two essential pro- 
tocol chips: one each for the 
subscriber terminal—the level- 
one D-channel protocol—and 
the subscriber module of the 
local office—the level-two pro- 
tocol,” says Décina. ‘Then 
there is an echo-canceling chip neces- 
sary for either end of the two-wire 
loop.” It is the echo-canceling chip, 
a kind of one-chip modem, that 
poses the most serious stumbling 
block. | 

Before integrated-circuit manufac- 
turers take a shot at making money 
on these three complex chips, they 
want to see international standards 
that would justify the investment re- 
quired by the Ics. Decina, the chair- 
man of the CCITT committee defining 
the IC standards, says that its work 
on the protocol chips is now com- 
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plete but that much remains to be 
done on the echo canceler, which is 
easily the most complex of the three. 

When CCITT transmission  stan- 
dards were set at 144 kilobits per 
second—two principal channels of 
64-kb/s and a third, 16-kb/s channel 
for signaling information and some 
data transmission—echo canceling 
became indispensable. The only con- 
ceivable alternative, a ping-pong ar- 
rangement, where data is transmitted 
in bursts in alternate directions, is 
out of the question at that transmis- 
sion rate. 

At ITT Europe Inc., in Brussels, 
Renaat Van Malderen, marketing 
manager for the company’s system 
12 digital switch, agrees with Décina, 
explaining that ITT has integrated 
some of the protocols onto three 
large-scale ICs. “But what you really 
need to be able to offer ISDN eco- 
nomically is VLSI,” he admits. 

Other snags. Van Malderen sees 
other snags that must be ironed out 
before ISDN can be offered widely. 
‘In addition to an inexpensive digital 
subscriber loop that works, there’s a 
need to develop a lot of additional 
software to make ISDN compatible 
with a normal telephone exchange,” 
he notes. 

“And, then, we don’t really know 
what effect the increased call rate 
caused by ISDN 1s going to have on 
the network, so there is going to 
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have to be a very powerful control 
mechanism, and of course there is 
also the problem of mixing circuit 
switching and packet switching,” 
Van Malderen explains. 

Nonetheless, manufacturers of tele- 
com equipment are quite sanguine 
that the problems can be ironed out 
during the next couple of years. Visi- 
tors to Florence will get a peek at 
the fruits of those labors when both 
Italtel and ITT vie for visitors to their 
ISDN demonstrations, scheduled for 
Florence and Bologna, respectively, 
on Wednesday, May 9. 

Ping pong. Italtel will be demon- 
strating bidirectional transmission on 
a digital line with one 64-kb/s chan- 
nel plus a 16-kb/s signaling channel, 
a setup that was favored to be the 
ISDN standard several years ago. 
Without the second 64-kb/s channel, 
the company will be able to transmit 
with a ping-pong arrangement using 
burst-mode line modems suited to 
existing subscriber loops of up to 3.5 
kilometers. 

The switch 
UT10/3 exchange [Electronics, April 
21, 1981, p. 86]. For the experiment, 
Italtel added to the exchange a pack- 
et-handling module that performs 
data-subscriber interconnections, 
data-trunk interconnections, B- (cir- 
cuit-switched) and D-channel (pack- 
et-switched) handling, packet rout- 
ing, operation, and maintenance. 
Two Z80 microprocessor-based mi- 
crocomputers (a front-end system 
and another one), common to all 
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lines, ensure digital line interface. 

Other circuit-switched _ services 
that Italtel will be showing include 
pulse-code-modulation telephony 
with a signaling protocol that per- 
mits the identification of the calling 
subscriber and a variety of diagnos- 
tics; data transmission, such as tele- 
tex; and multiservice terminals for 
mixed-voice and nonvoice communi- 
cations. Packet-switched services will 
include such configurations as X.25 
terminals connected to the B-channel 
and packetized data terminals sup- 
ported on the D-channel. This makes 
it possible to have videotex and al- 
phanumeric terminals interfaced at 
the subscriber’s premises to a proto- 
col adapter that provides D-channel 
access. 

Face to Face. ITT’s demonstration 
will be similar, though the company 
will be transmitting at 144 kb/s with 
an experimental 1240 digital switch 
installed by Face Standard. It will 
operate facsimile, teletex, and PCM 


telephone services in an environment 


that, like Italtel’s, includes standard 
analog telephone service. 

Above all, ITT will try to make the 
point that its system 12, with distrib- 
uted architecture, is better suited to 
the country’s evolution to ISDN than 
systems controlled by an external 
computer. In the case of Italtel, ITT 
may well be preaching to the con- 
verted, as the Italian company’s pre- 
sentation of its competitive UT/100 
will boast about the advantages of its 
modularity. LJ 
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TELEFUNKEN’s 
on] Euro- 
_@& $.__} Programme 


For over 15 years, we have had variety of good ideas in the area of 
optoelectronic devices — we are continually developing, improving and 
producing new products or improved versions of old products. 


Today, we can claim, with complete justification, to be Number 1 in the area 
of optoelectronics. 


Not merely by chance is our share of the European market about 20%. 


Our Delivery Programme: 

LEDs in the well known colours and in various shapes 
Displays | 

IR-Transmitters 

Lasers 

Receiver devices (opto sensors) 

Glass fibre transmission devices 

Optoelectronic couplers, which guarantee absolute safety — 
also with international quality certificates 

@ Solar Cells 

@ Customer designed devices 


The opto review gives you a general idea of the devices in our programme. 
However, this is not complete because, as already stated, new devices are 
constantly emerging from our development laboratories in order to meet 
your requirements and also market demands. 


Write to us, or to our regional office. Our distributors will also be glad to 
give you any information required. 


TELEFUNKEN 
electronic 


Semiconductors TheresienstraBe 2 Phone (07131) 88 2423 
PO.B. 1109 Telex 728 746 tfk d 
D-7100 Heilbronn 
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Information processing 


Business takes to videotex 





So far, there has been no groundswell by consumers for videotex, 
but business use of interactive computer-video services is catching on fast 





Although videotex has long been bal- 
lyhooed as a lucrative consumer mar- 
ket that is just around the corner, 
the technology may well find a home 
in the office more quickly than it 
finds one in the living room. 

The trend was evident at mid- 
April’s Videotex 84 show in Chicago, 
where major vendors—including 
Honeywell, DEC, and AT&T—rolled 
out products aimed specifically at 
business-videotex applications. “Vi- 
deotex will arrive in the home even- 
tually,” predicts David Cleary, vice 
president of small-computer market- 
ing for Honeywell Inc. in Boston. 
For the short run, he feels that “the 
Fortune 500 type of user is the easi- 
est to identify in terms of the pay- 
off.” 

To be sure, there are still plenty of 
dollars chasing after the consumer 
market and promising a plethora of 
services, from home banking and 
shopping to electronic newspapers 
and other forms of information. Join- 
ing the first commercial system, roll- 
ed out by Knight-Ridder Newspa- 
pers in Florida last fall, consumer- 
oriented videotex systems based on 
the graphics-rich North American 
Presentation Level Protocol Syntax 
(NAPLPS) are set for launch this year 
in Chicago and Southern California. 
Moreover, recently announced plans 
by corporate heavyweights IBM, CBS, 
and Sears, to uncork a nationwide 
consumer-videotex service later in 
the decade give additional impetus to 
the home-videotex idea. 

Yet the home videotex market will 


Information, please. CompuServe Inc. oper- 
ates a private videotex service that can link 
businesses to their customers and prospects 
through a data base in Columbus, Ohio. 
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probably require a few years to de- 
velop momentum, while many at the 
Chicago show agreed a bustling mar- 
ket for business videotex is here to- 
day. Paul E. Vogelsang, associate di- 
rector for videotex research at Ar- 
thur Andersen & Co., in Miulwau- 
kee, says his consulting and 
accounting firm has helped about a 
dozen large companies set up inter- 
nal videotex systems since the trend 
began two years ago. In Schiller 
Park, IIl., Honeywell’s videotex pro- 
gram manager, Raymond T. Osch- 
ger, anticipates a business-videotex 
market of “‘several hundred million 
dollars annually” for perhaps the 
next 10 years. 

That may look like small potatoes 
next to the multibillion-dollar mar- 
kets projected for consumer videotex. 
But it was big enough to prompt 
Honeywell to set up a videotex sup- 
port center in Schiller Park six 


months ago and to introduce two 
business-videotex systems at the Chi- 
cago show. About half a dozen busi- 
nesses are working at the center and 
experimenting with their own video- 
tex data bases. Mainframes and sup- 





port services are provided by 
Honeywell. 

“The rationale for business video- 
tex is that we [the computer indus- 
try] have made standard retrieval 
systems too damn hard to use,” ex- 
plains Oschger. Because of its menu- 
driven format, videotex can be ac- 
cessed easily, even by intermittent 
and unsophisticated users. 

Corporate communications. The 
technology is a prime candidate for 
helping to keep employees outside of 
data-processing departments—includ- 
ing far-flung sales staffs—informed 
of product and pricing announce- 
ments, corporate policy changes, and 
the like. Salespeople can also enter 
orders using the videotex two-way 
capability. Fast, cost-effective sys- 
tems can also be set up to communi- 
cate with customers, suppliers, and 
agents, proponents point out. When 
tied into existing corporate data 
bases, videotex systems can help 
managers make decisions by provid- 
ing quick access to the latest finan- 
cial information. 

Externally generated information 
seems to be important for internal 
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business systems as well, says Wil- 
liam W. Seelinger, manager of video- 
tex market development at Interna- 
tional Business Machines Corp., Ar- 
monk, N. Y. Like Honeywell, DEC, 
and other firms pursuing the busi- 
ness-videotex market, IBM is experi- 
menting with its own internal video- 
tex system. At IBM, the top three 
services, viewed by some 400 users 
on the system, are the Dow Jones 
News/Retrieval Service, the Official 
Airline Guide, and IBM Bulletin 
Boards, says Seelinger, who is also a 
board member and chairman of the 
United States Videotex Industry As- 
sociation. During meetings at the 
Chicago show, the association set up 
a separate Business Videotex Coun- 
cil, another indication of growing in- 
terest in the business-videotex field. 

Linking groups. Videotex technol- 
ogy has also been opening opportuni- 
ties for third-party systems operators 
who want to capitalize on the busi- 
ness market by linking “‘closed user’’ 
groups, such as customers and sup- 
pliers. CompuServe Inc., a Colum- 
bus, Ohio, supplier of ASCII-based 
on-line data-base services, has such a 
private videotex service that includes 
NAPLPS graphics. Another example 
is the Videolog service, from Video- 
tex Information Corp., Wilton, 
Conn. [Electronics, Sept. 8, 1983, 
p. 51]. A NAPLPS-based catalog ser- 
vice that allows electronics design en- 
gineers and purchasing agents to ac- 
cess product information that has 
been put into the system by electron- 
ics manufacturing firms, Videolog is 
set for commercial launch at this 
fall’s Wescon, in Anaheim, Calif. At 
Videotex 84, Videolog was among 
packages used by Wang, IBM, and 
DEC to demonstrate the capabilities 
of new software offerings that let 
personal computers act as videotex 
terminals. 

Also at the show, Wang Laborato- 
ries Inc., Lowell, Mass., made its vi- 
deotex debut by introducing a $250 
package called Viewdata Decoder, 
for use on the Wang Professional 
Computer. IBM showed its recently 
announced PC/Videotex software, 
priced at $250 for the Personal Com- 
puter and the PC XT, and $220 for 
the pcjr [Electronics, April 19, p. 67]. 
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Digital Equipment Corp., of May- 
nard, Mass., used the show to intro- 
duce such products as two new vi- 
deotex software packages for its Pro- 
fessional 350 desktop minicomputer. 
PRO/NAPLPS costs $195 and lets the 
350 access outside videotex services. 
PRO/Videotex, billed as the first 
stand-alone videotex system available 
for a desktop computer, sells for 
$895. Developed by the Genesys 
Group Inc., Ottawa, Canada, PRO- 
/Videotex lets a data base of about 
5,000 videotex frames be stored on a 
10-megabyte Winchester disk for res- 
ident access, thus eliminating com- 
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munications charges encountered 
with conventional videotex systems 
that require on-line connection to a 
remote host. Data on the disk can be 
updated either by flexible disk or 
from a remote host, at night, when 
communications costs are low. 

DEC also introduced a business-vi- 
deotex software system called VAX 
VTX, which runs on VAX machines 
under the VMS operating system and 
can be used with the company’s ALL- 
IN-1 office-automation system. The 
full package will be available in June 
for a $25,000 licensing fee. 

Dedicated Sceptre. As for AT&T 
Information Systems, it stuck by its 
dedicated Sceptre NAPLPS-compatible 
videotex terminal, part of the AT&T 
Videotex Information System intro- 
duced at the show. This is a turnkey 
package of components designed to 
help business users and other institu- 
tions create private videotex systems. 
To be available in September for 
$140,000, the package includes 10 
Sceptre terminals, as well as a frame- 
creation system, a minicomputer for 


Host of images. Such stand-alone hardware as DEC’s 
PRO/Videotex stores pages of graphics information locally 
on disk, or calls them up from remote mainframes. 


data storage, an administrative termi- 
nal, and an ASCII printer for control 
and programming functions. 

Sam Berkman, AT&T division man- 
ager for consumer sales and service, 
in Parsippany, N. J., emphasizes that 
the firm’s videotex focus remains 
“clearly on the consumer business.” 
He does concede that interest at the 
show in the new business system was 
higher than expected. The inquiry 
rate suggests that “if we have any 
kind of problem, it’s going to be in 
delivering,” Berkman notes. 

Tougher competition. Moreover, 
activity at the show suggests that 
competition in videotex 
terminals could _ get 
tougher before long. Chip 
makers Texas _ Instru- 
ments, Motorola, and 
Rockwell are among the 
firms working on NAPLPS 
chips that could drive 
down the cost of termi- 
nals. Panasonic was 
promising January deliv- 
eries on a terminal priced 
at less than $500. 

Not everyone, howev- 
er, believes that the jazzy 
NAPLPS-style — graphics 
used in the consumer 
marketplace will be nec- 
essary for most business applications, 
since existing corporate data bases 
contain mostly textual material. Two 
business-videotex software packages 
that Honeywell introduced at the 
show reflect that kind of thinking: 
both of them feature European-style 
alphamosaic protocols, which _pro- 
duce cruder graphics than the alpha- 
geometric NAPLPS, but offer faster 
frame-transmission times. 

A product called InfoNow, based 
on the French Antiope standard, was 
developed by a French firm, Groupe 
Francaise d’Informatique. InfoNow 
is designed to run as a dedicated 
business-videotex system on Hon- 
eywell DPS 6 computers. The other 
package, known as RETRVE, is based 
on the British Prestel standard and 
uses software developed by Thorn 
EMI, Feltham, Middlesex, England. 
This package was designed to coexist 
with other applications on Hon- 
eywell’s larger DPS 8 system. Both 
packages will be available around 
midyear for a one-time licensing fee 
of about $30,000 to $60,000. ‘TL 
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The highest quality in sound reproduction is really the 
least you can expect when listening to high quality music. 
It doesn’t matter whether you are sitting in the concert hall 
or at home. Quality is of the utmost importance. And we 
take it seriously, too. That’s why only the best is good 
enough for all the many sound studios, sound system 
components and outside-broadcast vans which we have 
Supplied to date. 

We are rather proud of the fact that our company was one 
of the pioneers in the development of radio and sound 
engineering systems. That’s why our Audio Systems 
Division is one of our important Product Divisions. 
TELEFUNKEN — a name of quality and reliability. That’s the 
label you knew our equipment by. Now we’re called 

ANT Nachrichtentechnik GmbH. The same crew, the 
same products, the same quality. 
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ANT also develops, manufactures and supplies: 
multiplex systems — microwave systems — communica- 
tions satellites and earth stations — telecommunication 
cable systems with conventional and fibre-optic cables — 
and special communication systems — and we keep on 
researching and developing new systems and services. 


That’s reason enough to keep in touch with us, 
don’t you think? 


ANT Nachrichtentechnik GmbH 
Gerberstrasse 33 

D-7150 Backnang 

Tel.: West Germany (7191) 18-1 
Telex: 7-24 406-0 
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"Technological leadership. 





-Discret 


1,000 V, TO-220 SCRs 
have that extra guardband 
for AC contral 


We've extended the block- 
ing capability of our newly- 
_ introduced 25 Aand 404A, 
|| ~MCR225-/264-series, TO-220 

* Photo-Glass SCRs to 1,000 V— 
| aunique spec in a low-cost 

_ package that provides that 
_ extra strength, protection and 
_ capability you need, and want, 
for high-voltage AC power 
- control applications. Besides 
_ the ruggedness, you also get 
unprecedented 300 A and 





350 A puree ratings, ceending OF on series, for demanding heater, lighting 
and motor controls, battery chargers and welders where surges are. 
constant threats. 

First in source, first in low cost, too: the 295- 12 is just $5.70, the 264-12 
$6.40 100-up...about 30% less than harder-to-install metal types... 
proof thyristors are still the most economical way to do it, particularly 
from Motorola. 













TMOS™ power MOSFETs. 
One great technology, 
5% to 35% better prices. 


_ Highest voltage (1 KV), 
highest current (100 A), lowest 
Ips(on) (0.0182), more off-the- 
shelf packages (10). 

That's TMOS, undisputed 
technology leader in a field 
of followers. | 
What about price? Almost 
always lower. Witness these 
IRF-family parts. There’re 63 
general-purpose, high-speed 
switching - oriented MOSFETs 
in TO-220 and TO-204 (TO-3) 
packaging for 2-40 A, 60-200 V designs with a power-handling capa- 
bility of 20-150 W. The average published up-to-999 price from IR for 
the units is $7.55 and the average price from Siliconix is $7.77. 

Motorola's average published price is 26% less — $5.58. 

Savings of from '5 % to 35% are found in each device, each series, when 
they're Motorola TMOS. And we test to a 0.1% AQL for unsurpassed 
quality and reliability...a no-cost extra you’d expect from the acknowl- 
edged discrete leader. And get. Spec TMOS and save. 






: Fastest, highest-voltage 
bipolar power is rugged. 


Areal mountain of RBSOA 
without sacrifice in speed. 

At 800 V, it handles 15 A. 

At 1000 V,8 A. At 1,500 V it’s 
stilla potent 1A. 

That's the new Switchmode 
III series of MJI6018, 
MJHI6018 units that not only 
offer unprecedented high- 
power handling capability, 
but switch 100°C inductives 
~ at nanosecond speeds...ten 
_ times faster than conventional 

° products. 
‘It's all done through Switchmode’ s high periphery-to-area ratio 
produced by an unconventional hollow emitter structure which opti- 
mizes current density under the emitter during turn-off and alleviates 
current pinching. 

Use it in TO-204 (TO-3) or TO-218 for line-operated applications in 
regulators, inverters, solenoids, relay drivers, motor controls and deflec- — 
tion circuits for just $7.50 or $6.40, respectively, 100-up, from factory 
or distributor. 
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Push-pull broadband RF 
in one practical 
> package. 
The MRF390 is the first 
of its UHF kind—one single 
part containing all the ease, 
simplicity and space-efficiency 
of push-pull operation. 
The 60 W, Controlled Q 
device is actually two inde- 
pendent, input-impedance- 
matched transistors with 
common emitters. In broad- 
band operation it can't be 
beat for even-numbered har- 
monic supression. It offers 
30-500 MHz frequency range for large-signal output and amplifier 
stages with typical gain of 9.5 dB and 55% typical efficiency. Gold metal- 
ization and silicon- nitride passivation ensure consistency, ruggedness 
and performance. 

The price is a direct call to action: just $60, 100-up— about one-third 
less than two separate units. 


_ It'sbeenaspeed-of-light _ 
_ successanditnowcontains 
_ the broadest lineup of opto 
' _ functions you can economize 
_ your applications with: our 
new, smaller-than-TO-92, 
clear plastic, machine insert- — 
able case 349. : a 
Besides an IRED, transistor, 
Darlington, Schmitt trigger 
_ and PIN diode, case 349 is now 
available with the MRD730 
_ 400 V Triac driver and the 
sae * MRD740 200 V SCR driver. 
Both are AC line-powered and trigger or control power SCRs and 
Triacs utilizing the MLED71 LED, or comparable, with complete isola- 
tion protection for the circuitry. : 
Manufactured by the discrete leader, their manufacturing base 
ensures what we all want to see: low-cost, high- -volume, reliable opto- 
electronics with no end in sight. 
Price is just $1.11 for the MRD730 and .91¢ for the 740, 100-up. 








Surface-mount diodes 
right stuffforPCBs. _ 

Zeners — oldest of the best — 

are now in the newest, most 

sophisticated packaging 
_ technology...one that’s revolu- 
tionizing circuit boards: 
surface-mount. 

Cutting cost, increasing 
density and speeding manu- 
facturing operations, surface- 
mount is re-shaping the 
boards ofthefuture. And © 
Motorola has leadership posi- 
- tion, as always. We first pro- — 
vided you with SOTs. And we 
offer a full line of SOICs. Plus 
chip carriers. 

Now thie new MLL5221- 5270, 2.4- 91 Vzeners are in 5%, 10% and 
20% tolerances on nominal ratings, packaged in leadless, DO-34 cases 
and available on tape and reel for this fast-growing technology. 

Even more practical placement is reflected in their price: 11¢ to 20¢, 
100-up. It pays to be one-sided. 



















_ High-speed, high- 
voltage Ultrafasts 
also low cost. 


Sporting 60 ns maximum 
» reverse recovery times, the 
~ new MUR1530-1560 Ultrafast 
___ rectifiers are ideal for high- 
_ voltage designs barrier recti- 
fiers can’t quite reach. Reverse 
_ voltage is spec’d to 600 V for 
} these popular TO-220 units 
~ which offer maximum 1.2- 
i ra _ 1.5 V; characteristics. 
a em _—SCX#HAigh -currrent is another 
F 2 plus: 15 Aat 145°/150°C for 
G @ BE” @& Bee Gos  big-power jobs in switching 
power supplies, inverters, and free-wheeling diodes. Current derating 
is spec’d at both case and ambient temperatures for a clear perfor- 
mance picture. 
Best of all, price...just $1.90 to $2.25, 100-up, for the series, proof once 
again Motorola fast-rectifier leadership offers more for less. 

























H High-voltage deflection 
brightens with discretes, 
Darlingtons. 


Our new high-voltage dis- 
crete and Darlington power 
devices are the latest inno- 
vations from a broad line of 
industry standards going back 
to the early days of raster. 

The BU806/807, 8 A, 150 
and 200 Vergo, 330 and 440 
Very Darlingtons in TO-220 
fit right into cost-conscious 
*\ applications in PCs and smaller- 
500 V DISCRETES Sized CRTs. They're fast, with 

1 us max crossover time and 
ow-sat-efficient at 1.5 Vogjsaty max. Equally significant are internal 
damper and speed-up diodes for cost and space-efficient real estate. 
$1.55 and $1.65, 100-up. 

The 8 A, 1,500 V MJI2005D has a V;-spec’d, cost-reducing CE diode 
too, minimizing oscillation and breakdown, plus a 20 A @ 400 V SOA 
specially adaptable to flyback clamps and larger screens needing that 
inherent Motorola ruggedness. Switching time is typically 0.4 us @ 5 A; 
glassivated junctions ensure reliability. $4.30, 100-up. 






440V 
| DARLINGTONS 
















Higher gain, stability 
in avionics with 
TMOS™RF 


TMOS power technology 
isn't limited to low-frequency 
- with Motorola. 

_ We've adapted its superiority 
_ to high-frequency devices, 

_ too, this time in the MRF163 

_ MOSFET for the 225-400 MHz 
Avionics band. 

It offers 10 dB gain, 1 dB 
. more than an equivalent 
| bipolar, permitting cost and 
component saving in driver 
- circuitry. And, whereas bipolars 
are extremely difficult to AGC , you can do it easily with the MRF 163 
directly from the DC gate bias. 

Noise figure is a low, 2.5 dB typical @ 400 MHz and efficiency 50%. 
The 25 W, 28 V unit is 100% tested for load mismatch at all phase angles 
with 30:1 VSWR and offers all the traditional thermal stability generic 
in every MOSFET through negative coefficients of temperature. 

It’s suitable for Class A or Class C applications and priced at $18, 
100-up. 

The Motorola TMOS message is everywhere. 


GEMFET™ power 
MOSFETs cut conduction 
losses 6 to 10 times. 


What may be the next gen- 
eration of power MOSFETs 
is already making inroads into 
new design. 

The MGM/MGP20N45 and 
MGM/MGP20N50 are 20 A, 
450 and 500 V GEMFETs 
(Gain-Enhanced MOSFETs) 
offer “on” resistance of only 
0.272. Equivalent power 
MOSFET devices spec out 
_ around 1.52. 

a 44) _ Exhibiting high input imped- 
ance identical to conventional power MOSFETs, the devices are dual- 
personalities— MOS input with bipolar output—on one chip. They 
offer the convenience of direct logic drive with “on” characteristics 
similar to bipolars. 

These initial units are available in TO-204AA (formerly TO-3) and 
plastic TO-220AB packages and are intended for DC and low-frequency 
applications such as variable voltage, variable frequency, motor control 
and inverter designs. 





More optointerrupter 
options than ever in 
low-cost standards. 


You can get the function 
you want, in the standard 
package you want, at the price 
you want, with Motorola's 
MOC70-73K/U/T family of 
standard optointerrupters. 

Our new Triac driver, SCR, 
Darlington and transistor 
functions are available in 
these 3 optimized configura- 
tions without the extra cost 
of molds and dies associated 
. with custom-spec’d packages. 
The high-gain Darlingtons optimize applications calling for low- 
drive-current or larger output signal levels. The 400 V Triac driver 
controls AC loads on 120 or 240 V lines, and the 200 V SCR does the 
same for direct control of one-way 120 V load lines. Neither requires 
additional power-sourcing, and all, including the transistor device, 
provide complete electrical isolation from AC loads. 

Prices set the economy standard, too: just $1.50 (transistor) to $2.17 
(Triac driver), 100-up. 


_ Write Motorola Semiconductor Products Inc., 
P.O. Box 20912, Phoenix, AZ 85036 


(AA) MOTOROLA INC. 


Loe eee So ee ee 
TO: Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, AZ 85036. 
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For ferrites come to the source... 


The Philips range of ferrites goes right 
across the board. Covers all applica- 
tion areas and is backed by extensive 
Support such as computer aided 
design programs for motor segments 
and loudspeaker rings, nomograms 
for power transformers and lab kits, 
with step-by-step instructions, for 
interference suppression. They're 


Electronic 
Components 
and Materials 


PHILIPS 


available in over thirty different mat- 
erial types and thousands of different 
Shapes and sizes and are made at the 
world’s largest production facilities. 
So whatever your needs in ‘hard’ and 
‘soft’ ferrites, you'll be sure of finding 
the answer at Philips ... the ferrite 
source for over thirty years. 

The products illustrated have been 


grouped into four main product/appli- 
cation areas. From left to right these 
are: 

Ferroxcube rods, rings, tubes and 
beads. Available in over 200 standard 
sizes and in twenty different mate- 
rials. Ideal for small transformers, 
sereening and interference suppres- 
sion. 
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Ferroxdure loudspeaker rings. Fer- 
roxdure products are pressed and 
sintered from ferrite powders, so they 
behave like ‘ceramics’ but have supe- 
rior magnetic characteristics. The 
material is ideal for loudspeaker rings, 
which are available in sizes from 36 
to 224 mm. 


Ferroxcube cores for transformers 


the biggest range... the best support 


and chokes. Here too Philips offer a 
wide range of types and sizes for all 
power applications, including wide- 
band and switched mode _transfor- 
mers. 

Permanent magnets for DC motors. 
With Ferroxdure ceramic magnets 
you're no longer limited to small 
motors, but can now benefit from a 


First in Ferrites 





permanent magnet design for powers 
up to 10 HP. 


For more information please write to 
the address below giving details, if 
possible, of your application. 


Philips Industries, Electronic 
Components and Materials Division, 
Eindhoven, The Netherlands. 


PHILIPS 
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UNIX. An ideal has been realized. 


Some say UNIX is the operating system of UNIX operating system, you can take 

the future. We say, why wait tillthen? Because advantage of the growing array of applica- 

you can get it right now on a full range of tions software available. You can also use 

HP computer systems. the extra features of HP-UX, such as graphics 
Yes. It’s running on our MC68000-based and networking. 

machines and our powerful 32-bit systems, The UNIX operating system is only one of 

so you can pick the right computer forthejob. — the high-powered operating systems we 
And since our HP-UX operating systemis offer. And we put our full service organiza- 

an enhanced version of the industry-standard tion behind all of them. We're ready to answer 





questions and to work with both end users 
and OEMs to find the best solution for any 
particular application. 

Sound interesting? Call your local HP 
sales office right now about the UNIX oper- 
ating system. Or write to Hewlett-Packard, 
Attn. Pat Welch, Dept. 006194, 19447 
Pruneridge Ave., Cupertino, CA 95014. 

In Europe, contact Henk van Lammeren, 


~ Hewlett-Packard, Nederlands B.V., Dept. 


006194, PO. Box 529, 1180 AM Amstelveen, 
The Netherlands. 


Productivity. Not promises. 


(2) eackaro 


BDO2317 


UNIX is a trademark of AT&T Bel] Laboratories. 
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These words are not only the motto of the top olympic athletes, but they are at the same 
time the motto of all who strive for utmost achievement in other fields as well. 

To achieve the utmost results there is only one way: 

the way of sustained effort and hard work. 

And that is our own way, too. 

In 35 years, ISKRA has become the greatest. Yugoslav electroindustrial firm with almost 
100 production plants, marketing and research organizations, giving work to more than 
30,000: employees, of which mostly are highly skilled specialists. Two thousand experts 
dealing with R + D activities pave the way for the production of sophisticated products 
and systems, covering especially the fields of electronics, electromechanics and elec- 


trooptics. 


Range of our products: e measurement and con-- e electric and _ electronic 
trol equipment equipment for motor 
e automation equipment vehicles 
e telecommunications e electronic and electro- «consumer electronic 
© computers mechanical components equipment 


We have established a network of 26 trading companies, representative offices and pro- 
duction plants all over the world. Our clients are to be found in 60 countries. 


WW . 
Me eee Iskra 


For more informations contact our head office 
ISKRA, 61001 Ljubljana, Trg revolucije 3, Yugoslavia, tel. int. +38 61 213213, telex 31 356 yuiskexp 
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Silicon 
ompiler lets 
systems engineers 
design chips quickly 
without performance loss “3 
or inefficient use of chip area ‘ 


ilicon compilation, the process of automatically 

synthesizing complex designs and their analysis 

and verification models from high-level architec- 

tural descriptions of systems, is now capable of 
producing a wide variety of very large-scale integrated 
circuits that are of merchant-market quality. Virtually 
any systems designer can participate immediately in the 
design process. Furthermore, short design turnaround 
times and design simplicity do not occur at the expense 
of added silicon area. 

Silicon compilation was first described in 1979 by Da- 
vid L. Johannsen (see “What is silicon compilation?” 
p. 122). Under the guidance of his thesis adviser, Carver 
Mead, at the California Institute of Technology at Pasa- 
dena, Calif., Johannsen demonstrated the practicality of 
silicon compilation for implementing certain types of 
VLSI architectures. Johannsen and Mead, along with Ed- 
mund K. Cheng, formerly of Intel Corp., Santa Clara, 
Calif., subsequently founded Silicon Compilers Inc. to 
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VLSI circuit design 
reaches the level 
of architectural 
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by Stephen C. Johnson, 


Silicon Compilers Inc., Los Gatos, Calif 
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further such re- 
search and ex- 
plore the practical 
applications. One em- 
inently practical appli- 
cation is the recently in- 
troduced MicrovVAx from 
Digital Equipment Corp., 
Maynard, Mass., which was 

built on two boards totaling 158 
square inches. This space require- 
ment can be compared with the 
VAX 11/750, which consists of five 

boards totaling 800 sq in. and has just 
slightly better performance. A substantial 
part of the 5:1 improvement in functional 

density came from the MicroVAx’s data-path 
chip, which carries the entire 32-bit processor, 

except its microcode store and control-store se- 
quencer. The design and implementation of this 

37,000-transistor IC took the three-member team and 
the proprietary silicon compiler only seven months. The 
n-channel MOS chip, which measures 98,000 sq mils, car- 
ries a 32-bit arithmetic and logic unit, a 64-bit barrel 
shifter, a control decoder, flag logic, a dual-port block of 
random-access memory housing 47 registers, a timer, a 
seven-level operand-restore stack, and a 32-word block of 
read-only memory (Fig. 1). 

Until recently, silicon compilation continued to be 
viewed by many as simply an interesting research topic, 
with little promise of immediate practical value. The 
merchant-market IC industry, in particular, has shown 
little interest in new design methodologies, especially 
those that seemed to sacrifice silicon area or perfor- 
mance. This point of view is understandable in an indus- 
try that competes primarily on cost and performance. As 
a result, there has been little change in merchant-market 
Ic design methodology in the last 15 years. Even comput- 
er-aided design, without which VLSI could not have come 
into existence, did not change the underlying design 
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What is silicon compilation? 


Silicon compilation is a design-automation methodology 
that moves the process of realizing a merchant-market- 
quality very large-scale integrated circuit toward the archi- 
tectural level and away from classical, microlevel consider- 
ations, so that systems engineers can effectively design 
chips. Silicon compilation encapsulates the knowledge of 
expert IC designers in the areas of layout, timing analysis, 
and functional simulation. 

Just as software compilation synthesizes complex as- 
sembly-language programs from programs written in high- 
level languages, modern silicon compilation synthesizes 
critical views of an IC, such as layout (topology), functional 
description (simulation model), and performance (timing 
model) from high-level architectural descriptions. These 
descriptions are in terms of structures “known” to the 
compiler, such as programmable logic arrays, read-only and 
random-access memories, arithmetic and logic units, regis- 
ters, or complete data paths. Structures can be described 
functionally (shall the ALU multiply?), in size (how wide is 
the data path?), or in terms of mathematical, logical, or state 
equations. 

The structures themselves are actually synthesized from 
stored rules that are built into the compiler. The rules 
represent an attempt to embed the best of the IC designer’s 
art and science, and when invoked by the compiler, yield a 
layout, a functional simulation model, a timing model for the 
structure, and ultimately, a timing model for the chip. Silicon 
compilation typically uses several thousand rules that will 
yield from 200 to 500 of the most useful high-level VLSI 


structures from about 40 different classes. Designs can be 
provided for different VLSI processes, and a specific com- 
piler usually has a wide range of similar processes for which 
it can produce circuits with no user input other than process 
selection. 

Architectures may be specified hierarchically, and the 
layout may be synthesized either hierarchically (wiring 
blocks into modules and modules into chips) or with the flat 
approach (working at the block level, wiring directly from 
one block to another). Interconnection routing is accom- 
plished automatically by the compiler. Silicon compilation 
also uses an integrated hierarchical data base and provides 
complete functional simulation at any level of the design 
hierarchy automatically. It also produces complete perfor- 
mance reports and critical path analysis automatically from 
the completed layout. 

During the design process, which is incremental by na- 
ture, silicon compilation provides estimates of a wide variety 
of circuit characteristics before they are fully determined. 
Finally, it puts out masking tapes and all supporting plots 
and documentation, thereby eliminating from the design 
process such steps as logic design, logic simulation, circuit 
design, circuit simulation, layout, postlayout parameter ex- 
traction and resimulation, electrical rule checks, and topo- 
logical design-rule checks. Thus, all of the arcane aspects 
of VLSI design disappear, permitting a competent systems 
designer (in addition to a chip designer), to utilize silicon 
compilation to create merchant-market-quality custom or 
standard integrated systems. 





methodology. CAD simply speeded up, made more accu- 
rate, or changed the form of certain steps of a well-worn 
design path. 

This lack of interest in silicon compilation by the IC 
industry is compensated for, however, by its potential for 
use by manufacturers of electronic end products—the 
systems houses (see ““The application-specific IC market 
starts to grow,” p. 124). These manufacturers look for- 
ward to the advent of a technology that provides rapid, 
accurate development by systems engineers of VLSI sys- 
tems with no sacrifice of silicon or performance. 

The MicroVAX project and two others—the develop- 
ment of a single-chip Ethernet data-link controller 
(EDLC), which is in commercial production by Seeq 
Technologies Inc., San Jose, Calif., and the RasterOp 
Controller used in the Sun II work-station products— 
have proven that such a technology is at hand. 


Integrated systems technology 


Silicon compilation sprang from efforts to develop an 
integrated systems technology that not only encapsulated 
the expertise and methodologies of the best designers in 
the IC industry, but provided higher levels of design 
leverage by means of radical new methodologies. The 
resulting technology bears little resemblance to layout- 
simplification methodologies now in vogue, such as stan- 
dard cells or gate arrays. Instead, the technology address- 
es the entire VLSI design process simultaneously, and 
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implements an approach practiced only in the more ma- 
ture arts and sciences: design by successive refinement, or 
incremental design. 

The term design leverage refers to processes or meth- 
odologies whereby small inputs of time or effort by a | 
designer result in large amounts of high-quality, useful 
design output. For example, if a methodology will permit 
three designers to produce a working 37,000-transistor 
chip in six months, when classical methods require a 
combination of 20 engineers and layout draftsmen work- — 
ing for two years, that methodology has leverage. 

Current IC design technology, including standard-cell 
and gate-array practices, has too little design leverage to 
be able to support the market for user-designed chips. 
Furthermore, what leverage exists is not the most impor- 
tant type. For example, a gate-array methodology that 
permits a designer to go from a detailed logic diagram to 
a metalized 2,000-gate complementary-MOS gate array in 
two weeks does have some layout leverage, but at the 
expense of silicon efficiency and versatility (many func- 
tions cannot be implemented on a gate array). More 
important, however, is that this methodology has had 
absolutely no effect on the many other time-consuming 
and error-prone tasks in the total design process, such as 
logic design, modeling, simulation, or architectural 
exploration. 

With respect to IC design technology as it exists, the 
position of integrated systems technology and silicon 
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compilation can be described by analogy: if producing an 
integrated system is akin to arranging transportation be- 
tween two points, then present design technology is a 
garage full of automobile parts, some power tools (the 
equivalent of CAD tools), and an assembly manual. Inte- 
grated systems technology is the assembled automobile: 
the user need merely get in and drive. 

Designers needing a VLSI implementation of a system 
can, with great effort, create a collage of systems from all 
the component parts in the current IC-design-technology 
market, and get a fair measure of expertise and method- 
ology. But the vital leverage is missing. 


Tower of Babel 


The development of integrated systems technology in- 
volved creating several models of the classical design 
process. The most important is the “view” model, which 
holds that during the design process, the designer creates 
and maintains several views of his circuit, which include 
a functional view, a functional simulation view, a logical 
view, a logic-simulation view, and circuit and circuit- 
simulation views. It includes also a topological view, and 
performance, power, and testing views. 

Each of the foregoing design views historically has 
been documented in different formats and has had its 
own CAD support tools. During the course of the design 
process, the designer is forced to generate views separate- 
ly and to translate repeatedly from one view to another. 
Frequently, such translations are generated manually, 
with great effort. The major differences between these 
views, and the lack of standardization of the CAD and 
computer-aided-engineering tools supporting the views 
(that is, a nearly total lack of common interfaces), create 
a Tower of Babel syndrome. The lack of a common base 
for communications means confusion and fragmentation 
of purpose. It is also one of the reasons that VLSI design 





1. 64-bit data path. The main en- 
gine of the MicroVAX, less its mi- 
crocode store and control-store 
sequencer, is a new architecture 
developed using a silicon compil- 
er. Containing the control decoder, 
32-bit arithmetic and logic unit, a 
64-bit barrel shifter, 47 dual-port 
registers, and more, it measures 
98,000 square mils. 
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is so difficult, and is practiced by so few persons. 

The “complexity” model of VLSI design is depicted in 
Fig. 2. In the classical, top-down design approach, a 
20,000-gate circuit may be composed of 50,000 transis- 
tors implemented topologically with over 1 million geom- 
etries. Perhaps 2,000 cells (of the complexities associated 
with standard-cell design) would have been required to 
implement the 100 or so major blocks from the block 
diagram. Finally, these 100 blocks were functionally part 
of about 20 architectural-level modules. The classical 
designer must manage all of these complexities, at each 
level (or view) of the design. 

Virtually all designers today approach VLSI design by 
such a top-down, hierarchical decomposition. Unfortu- 
nately, a VLSI designer, once having specified a behavior- 
al description of an integrated system and having de- 
signed a high-level architectural description (at the block 
level, or above), must then wallow in logic, circuit, and 
geometric design, often for years on one chip. Design at 
higher levels of abstraction implies that the design pro- 
cess may stop at perhaps the architectural (or module) 
level. 


Design leverage 


Silicon compilation creates design leverage by keeping 
the user from having to do any design activity below the 
leverage line denoted in Fig. 2. That is, all details of VLSI 
design and implementation below the block level are 
hidden from, and transparent to, the user by the technol- 
ogy. Design leverage is attained by holding design activi- 
ty to high levels of abstraction. This management of 
complexity, in turn, is obtained through design synthesis, 
the process of automatically creating from the architec- 
tural-level circuit description all required views of the 
circuit and all abstractions below the leverage line. 

There are several other important points in the VLSI 
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‘The application-specific IC market starts to grow 


In recent months, industry watchers such as Dataquest Inc. 
have begun to predict that a revolution is at hand, fueled by 
moves made by electronics manufacturers to integrate 
entire systems or major subsystems on single chips. The 
San Jose, Calif., market-research firm believes that in 1990, 
application-specific integrated circuits will account for $20.6 
billion of a total IC market of $43 billion, up from a 1980 
application-specific market of about $2 billion. More signifi- 
cantly, it predicts that nearly 40% of these will be designed 
by their end users. | : 

The tremendous payoff of system-level integration has 
already forced scores of systems manufacturers to learn 
the difficult and arcane arts of IC design and manufacture. 
Even then, their expertise is typically concentrated in small 
groups of IC experts, whom the systems designers treat 


almost as chip vendors. But it is estimated that only about 


2,000 people are employed as IC designers, as opposed to 
approximately 400,000 systems engineers, worldwide. 
Therefore, most observers believe that this dramatic 
growth—especially in user-designed chips—will not occur 
unless there is either a significant change in VLSI design 
methodology, or introduction of powerful new design-auto- 


mation tools, or both, so as to enable systems engineers to 
design cost-effective VLSI. Cost-effective implies design- 
turnaround time measured in months, effective use of the 
silicon real estate, and design at only the architectural level. 

The market for application-specific ICs is causing two 
submarkets to appear—the IC-design-technology market 
and the silicon-foundry market. Suppliers in the design 
technology market range from small houses that hand- 
design chips for third parties; vendors of computer-aided- 
design tools, who supply equipment for various parts of the 
design process; suppliers of work stations for computer- 
aided engineering, who initially concentrated on design- 
documentation entry but now seem inexorably drawn into 
the CAD arena; and several leading-edge firms concentrat- 
ing on design automation. Organizations that provide stan- 
dard-cell libraries, gate-array libraries, and either CAD or 
design-automation tools for using them are also players. 

The silicon-foundry market today is principally served by 
several merchant-market IC makers who offer standard-cell 
or gate-array methodologies to customers, and hence are 
participants in both the IC-design and silicon-foundry 
markets. 





design process where tremendous leverage can be applied 
to meet the goal of an integrated systems technology. 
One of the most obvious and least exploited points in 
integrated systems design, which can effect a large im- 
provement in the function, performance, quality, or sili- 
con efficiency of a VLSI circuit, is that of the exploration 
or investigation by the designer of a variety of alternative 
architectures for a given circuit. Although such explora- 
tion 1s practiced to a small degree today, the process is 
tedious and inaccurate. Much information that would 
influence the selection from competing architectures is 
unavailable until logic design, circuit design, and layout 
are nearly complete. At this point, the issue of changing 
architectures is moot. But architectural exploration, 
when done correctly, can result in final VLSI designs that 
are significantly more efficient—and hence more cost- 
effective—than those attainable under the limited explo- 
ration typical of classical VLSI design. 

Such exploration would be limited without an accurate 
means of estimating the characteristics of the finished 
circuit—such features as die size, power dissipation, or 
critical-path timing. Today, most important features, es- 
pecially those affecting performance or cost, cannot be 
determined accurately until layout is essentially com- 
plete. The ability to estimate these and other features 
during architectural exploration means that the trade-offs 
between competing architectures become clear. 

Other design leverage is also manifest. Since IC design- 
ers spend a significant amount of time tediously translat- 
ing each view of the design to the next, such as from the 
architectural view to the logic view or to the logic- 
simulation view, a technology that can synthesize all 
views from one common abstraction will not only reduce 
time, but will reduce the attendant errors and confusion. 

The decoupling of a design from a manufacturing pro- 
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cess solves one of the most pervasive problems for users 
of custom or application-specific VLSI chips—that of en- 
suring an uninterrupted source of ICs by enabling several 
fabrication lines or manufacturers to produce the same 
part. Today, however, the common reality is that for a 
given chip to run in a manufacturing area (other than the 
one for which it was designed), often it must be 
redesigned. 


Human creativity 


Another vital and completely overlooked area where 
the design process can be significantly enhanced is that 
of the design flow itself. The classical design process, 
even when approached with a standard-cell or gate-array 
methodology, proceeds monotonically from state to state, 
from view to view. 

Silicon compilation, by contrast, addresses all of the 
circuit-design views listed above at once. It integrates all 
ancillary support functions such as simulation and timing 
verification. But architectural design is left to the human; 
the designer’s creativity has not been replaced. 

The table lists the aspects of IC design technology that 
are accommodated by silicon compilation. Those aspects 
served by CAD or CAE are also shown. Integrated systems 
technology, in the true spirit of design automation, auto- 
mates and integrates virtually every aspect of the design 
process possible, except those tasks requiring human cre- 
ativity and judgement. 

The compilation philosophy, which provides for a 
compiled layout from an architectural description, has 
been generalized to include the compilation of all other 
information germane to the design process, enabling the 
designer to guarantee that his design can function as 
desired, within required timing and power constraints. 

There is an analogy with software: not only does a 
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software compiler produce assembly code, but it also 
concurrently produces cross-reference listings, ancillary 
debugging modules, and, with modern systems, source- 
code control aids, data-flow diagrams, program hierarchy 
diagrams, and so forth. All of these items, produced 
concurrently by the expanded compilation system, are 
vital to the program-development process. The fact that 
_ they are produced concurrently and automatically, rather 
than asynchronously and manually, gives the program- 
mer vital leverage to optimize his creative work. In addi- 
tion, clerical work and the Tower of Babel syndrome are 
eliminated. 

In the same manner, silicon compilation provides de- 
signers with integrated design, verification, and documen- 
tation. Formatting and translation problems between the 
various tools are eliminated because the compiler is the 
only tool required. It concurrently synthesizes, from the 
same architectural description, functional models at all 
levels in the design hierarchy, functional simulations, 
timing models, timing simulation, power estimates, and, 
of course, layouts. Thus nearly all of the important views 
of a circuit are produced automatically as part of the 
compilation process. Two additional views, the logic- 
simulation and circuit-simulation models, are not re- 
quired with silicon compilation. (The last view, the high- 
level architectural description, is always left up to the 
designer’s creativity). 


New design process 


Because of this concurrent nature of the development 
of each required circuit view, an incremental or succes- 
sive-refinement approach to design becomes far easier. 
Incremental design is quite different from the classical 
sequential VLSI design process, but it is very similar in 
nature to other mature, creative pursuits of man. For 
example, an artist, when approaching a new painting, 
starts with a sketch and slowly refines the entire canvas, 
adding more color and more detail, until the work is 
complete. He designs by successive refinement. Integrat- 


2. Top-level leverage. Putting an automated 
tool to work at a high level in this design- 
complexity model gives the systems designer 
with an architectural viewpoint the ability to 
work with ideas at that level; yet he or she will 
still have detailed knowledge of the effects of 
these ideas in terms of the cost and perfor- 
mance of the silicon-based end product. 
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ed systems architecture is also an art, and systems de- 
signers are artists as well as engineers. 

The compilation process is such that at any point, 
most of the ultimate characteristics of the finished chip 
can be estimated from whatever data is available. In 
practice, this means that as soon as an architectural 
description of a circuit is provided (consisting of major 
elements such as ALUs, register files, and programmable 
logic arrays), the compiler will, upon request, estimate 
die size and power consumption. The architectural de- 
scription need not be finalized for this to occur. As 
additional details are filled in (such as whether the ALU 
has result registers, and if so, how many), the estimates 
become more accurate. The compiler will inform the 
designer when sufficient information has been accumulat- 
ed so that the next major step may be attempted. 

With silicon compilation, the designer can lay out the 
floor plan long before the total details are known about 
each of the architectural building blocks. However, when 
the last detail is actually provided, the user can begin 
functional simulation (the model having been automati- 
cally constructed by the compiler), or begin wiring. Simi- 
larly, timing estimates may be obtained before wiring is 
begun. 

As the design is refined, the estimates are improved 
and updated. The designer provides additional refinement 
in an incremental fashion, as he determines from the 
estimate whether he wishes to continue to pursue his 
current approach. At any time, he may change it. But 
since the net cumulative investment in design time at any 
point is so small (hours or days), he is encouraged to 
continue to experiment until the best architecture 
emerges and all the architectural refinements are speci- 
fied. The ultimate refinement is, of course, the finished 
circuit. The data that is available at this point includes 
the final layout in a form suitable for pattern generation. 

Architectural exploration, which is one of the greatest 
leverage points in the design cycle, occurs spontaneously. 
Regardless of the innate ability of any silicon compiler to 
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TABLE: WHERE DESIGN TOOLS ARE USED 


Computer- 


IC-design steps aided 


engineering 


Intuition 
Creativity 


Experience 
Discipline 





Methodology steps: 


Implementation strategies 
Problem breakdown 
Manpower allocation 
Toolset selection 
Analysis limits defined 
Designer-imposed constraints 
Design capture 

Design style strategies 
Clocking approach 
Low-level architecture 
High-level architecture 

Verification strategies 
Circuit modelling 
Logic modelling 
Stimulation modeling 


Functional verification (simulation) 

Topology verification (design-rule checking) 

Modeling for performance verification 

Performance verification (timing) 
Manufacturing strategies 

Processes 

Manufacturers 


Manufacturing preparation: 


Verification/qualification 
Functionality verification (testing) 
Process checking 
Circuit characterization 
Manufacturability qualification 
Manufacturing setup 
Foundry-specific layout additions 
Test-tape preparation 
Bonding-diagram preparation 
Layout digitizing 
Pattern-generation tape preparation 
Mask preparation 


Fabrication 
Assembly 


es 





produce circuits of a certain density, architectural explo- 
ration virtually guarantees that the final circuit will be 
efficient by comparison with a classically designed cir- 
cuit. Here, the difference is in the final architecture. In 
the classical design process, architectural exploration is 
minimal, because it is so difficult. With silicon compila- 
tion as it is today, the mechanics take only a few hours. 
Virtually all of the designer’s time can be spent in the 
architectural-design phase. 


A matter of time 


Figure 3 shows the practical results, both the time 
and the manpower differences for chips at the 40,000- 
transistor level. The times from the classical design pro- 
cess do not scale to the silicon-compilation example. 
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Rather, the designer ends up 
spending more time on oth- 
er pursuits, such as architec- 
tural exploration, than he 
did in the classical process. 

Silicon Compilers under- 
took several custom chip-de- 
sign projects designed to 
wring out the silicon compi- 
lation process. The Ethernet 
data-link controller project, 
begun shortly after the 
firm’s founding in 1981, 
took a total of eight months, 
with the first three con- 
sumed by architectural ex- 
ploration. This phase culmi- 
nated in a chip specification, 
which was then implement- 
ed using a prototype silicon 
compiler in the remaining 
five months. A_ significant 
portion of this time was con- 
sumed by the development 
of the compiler itself. Two 
engineers were required for 
the chip architecture and 
implementation, while the 
development of the compiler 
took the remainder of the 
company’s resources. 

The resultant chip, which 
is being manufactured under 
license from Silicon Compil- 
ers, was implemented in a 3- 
micrometer n-MOS process 
(Fig. 4). 

Input to the compiler was 
an eight-page high-level de- 
scription of the circuit writ- 
ten in a proprietary architec- 
tural-description language. 
Among the blocks synthe- 
sized by the compiler are 
two programmable logic ar- 
rays, a first-in, first-out buff- 
er, three data-path blocks 
(registers, comparators, counters, and zero-detection log- 
ic), a serial data path, clock generators, a linear-feedback 
shift register, bonding pads, and assorted random logic. 
The floor plan was laid out interactively, which the com- 
pany prefers for architectures containing less than 100 
blocks. Interconnection was accomplished with the com- 
piler’s intrinsic router. 
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Rapid turnaround 


The second project was a proprietary circuit for bit- 
mapped-graphics operations. Called the RasterOp Con- 
troller (Fig. 5), it was designed for Sun Microsystems of 
Santa Clara, Calif., for use in their line of work-station 
products and has been well received by Sun, according to 
Andrew Bechtolsheim, who is vice president of technol- 
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3. Comparing outlays. A compari- 
son of the time and effort put into 
various phases of IC design as it is 
generally practiced versus current 
work levels for Silicon Compilers 
Inc. at the 40,000-device level in- 
cludes the use of computer-aided- 
design and -engineering tools, 
which have reduced the size of 
some of these blocks a certain 
percentage. Silicon compilation 
leaves the designers in the archi- 
tectural phase even longer, but 
then truncates the process, mak- 
ing logic and circuit design, layout, 
and electrical-rule and design-rule 
checking unnecessary. 
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ogy. The entire design required only one engineer work- 
ing five months. 

The rapid turnaround of the MicroVAx I data-path 
chip was a key element in DEC’s strategy to complete the 
design and implementation of the MicroVAX within one 
year. Silicon Compilers worked in concert with a VAX 
design team from Digital’s Belleview, Wash., facility 
(DEC West). 

The partitioning of the design into the ROM microcode 
store, control-store sequencer, and the data-path chip 
was considered optimum, since it kept the latter chip at a 
reasonable size and took advantage of the proven, high- 
density ROM technology. From a project-management 
standpoint, it permitted DEC West to concentrate on the 
microcode development for the VAX instruction set, while 
the compiler was applied to the data-path chip itself. 
Finally, it offered a simple way of implementing last- 
minute changes in the microcode. 

The internal architecture of the data-path chip was 
totally new. Although systems manufacturers often at- 
tempt to reduce costs by reimplementing old architecture 
in a new technology, as is often done today with gate 
arrays, such an approach is usually not optimal, since 
many of the original trade-offs do not hold for the new 
technology. Instead, as was the case with the MicroVAx 
chip, a totally new architecture is more appropriate. 

The silicon-compilation technology has already been 
expanded to provide automatic synthesis of new blocks 
required for the chip. The IC carries RAM, ROM, a timer, 
a counter, random logic, programmed logic arrays (inhib- 
it and ALU-decoding logic), and a multiplexer for oper- 


Electronics/May 3, 1984 





SILICON COMPILATION 


and logic, in addition to the 32-bit ALU and 64-bit barrel 
shifter mentioned earlier. 

Since silicon compilation synthesizes large blocks auto- 
matically, one of the major challenges in its development 
is to guarantee that every single possible combination of 
user-specified options for a given block type generates 
electrically and topologically correct layouts. To this end, 
traditional CAD and CAE tools, used to verify the con- 
struction and operation of the silicon compiler, and in- 
cluding gate-level simulation, circuit verification, design- 
rule checking, network analysis, and engineering-change 
control, have been considerably enhanced. 

Functional correctness of the data-path chip was guar- 
anteed by an extensive simulation effort, with both firms 
involved. Simulators built by each team were run with 
identical sets of test data until both the simulators and 
the design converged. Silicon Compilers concentrated on 
simulation at the functional level by generating models 
that predicted the performance of each of the blocks. 
Simulation models are now automatically synthesized at 
the same time as the block layouts. 


Slow to catch on 


The performance of the MicrovAX chip was guaran- 
teed by static-timing analysis. Timing models are now 
also automatically generated for each block, and for an 
entire chip, or any partitioning. An integral static-timing 
verifier then yields timing reports indicating critical 
paths, maximum clock frequency, setup and hold times, 
and other such performance-related data. 

If silicon compilation were simply to become a tool 
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4. First project. The Ethernet 
data-link controller, built in a 3- 
micrometer n-channel MOS pro- 
cess, was designed with a proto- 
type compiler during the design 
phase of the current silicon compil- 
er. The floor plan was laid out inter- 
actively, which is preferred for 
parts with less than 100 blocks. 


used by today’s VLSI designers, it would fall far short of the electronics industry today to begin designing integrat- 
its ultimate goal, which is to make it possible for the ed systems at the VLSI level. The benefits of integration 
hundreds of thousands of competent systems designers in are so great that many electronics manufacturers are 
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5. Graphics chip. The RasterOp controller for high-performance bit-mapped graphics was designed for 
Sun Microsystems Inc.’s work stations by a single engineer working only five months, using silicon 
compilation. The MOS part measures 182 by 151 mils in a 3-micrometer high-performance process. 
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beginning to view silicon 
compilation as the most im- 
portant single breakthrough 
in IC design technology in 
this decade. 

Until now, however, sili- 
con compilation has failed 
to capture the imagination 
of much of the Ic design 
community. Many pundits 
have claimed that silicon 
compilation’s ultimate mani- 
festation includes automatic 
architecture—that is, silicon 
output given no more than a 
behavioral description. As a 
result, many IC designers 
who already know better 
end up dismissing silicon 
compilation out of hand. 
Others fear it the way an 
assembly-line worker fears 
the coming of robots. But in 
reality, the production sili- 
con compiler such as has 
now been developed greatly 
simplifies the job and would 
captivate the most conserva- 
tive IC designer today. OU 
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Modular approach to C-MOS technology 
tailors process to application 





Despite the proliferation of applications, a few C-MOS process variations 
can address the functional requirements of many different products 





by Kim Kokkonen and Richard Pashley, /nte/ Corp., Santa Clara, Calif 


L]In the past few years, the interest in complementary- 
MOS technology and its applications to new products has 
exploded. Traditional arguments for C-MOS center on its 
low power dissipation, the large noise margins of comple- 
mentary logic, and its simple ratioless design. With the 
advent of very large-scale integration, these arguments 
are taking on new meaning and importance. 

As an example, Fig. 1 compares the performance of 
H-MOS (high-performance n-channel MOS ) inverters with 
their equivalent in Intel’s C-H-MOS (complementary high- 
performance MOS) technology. Though H-MOs’s speed 
continues to improve with further scaling, its delay-pow- 
er product is more than an order of magnitude higher 
than a C-H-MOS implementation with identical n-channel 
transistors. In a VLSI part with 50,000 gates, C-H-MOS 
could mean the difference between 1 and 10 watts of 
power dissipation, which might save the expense and 
difficulty of a sophisticated cooling system or extend a 
portable system’s operating time by a factor of 10. 

That C-MOS performance is now on a par with n-MOS 
technology has also accelerated its popularity. In addi- 
tion, the density of C-MOS circuitry has improved dramat- 
ically with advances in technology. Finally, the number 
of process alternatives has grown so large that almost 
any integrated-circuit design can be supported with avail- 
able C-MOS technology. 

Unfortunately, the wave of enthusiasm for C-MOS and 
the needs of different applications have multiplied the 
number of approaches that C-MOS developers are taking. 
Several major issues remain in VLSI C-MOS design—name- 
ly latchup and soft-error prevention, interconnections, 
and logic-design techniques. A building-block approach 
with a limited number of basic process modules can be 
used to create a close-knit family of technologies that 
squarely addresses these issues and simultaneously sup- 
ports a wide range of applications. 


The basis for C-H-MOS 


A firm foundation in n-MoOS-transistor physics will 
support the advancement of C-MOS technology. As chan- 
nel lengths approach 1 micrometer, n-channel transistors 
become more difficult to optimize because the standard 
5-volt power supply causes problems with high-intensity 
fields. Improperly designed transistors may be unreliable 
as a result of hot-carrier injection into gate oxides, or 
they may cause less localized problems by injecting carri- 
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ers into the MOS substrate—there to bleed charge from 
storage nodes or even trigger a destructive latchup. 

The resources to develop and verify the reliability of a 
1-um n-channel transistor are well established and sub- 
stantial. In Intel’s C-H-MOS process, the basic design of 
the n-channel transistor is identical to its H-MOS counter- 
part, as shown in the table. Even at the more detailed 
levels of doping profiles, the H-MOS and C-H-MOS transis- 
tors are nearly identical. 

Thus a high-performance C-MOSs technology may be 
born out of an established n-MOS line. The relatively 
simple addition of an n-well in the same high-resistivity 
substrate results in a C-MOS process that serves as the 
basis for several optimized technologies. This is just a 
start, however, as other important issues remain. 

Latchup has been the traditional nemesis of C-MOS. 
Given the presence of parasitic silicon controlled rectifi- 
ers within every bulk C-MOS chip, a current pulse of 
sufficient magnitude either inside or outside the chip may 
cause a catastrophic latchup. Many schemes have been 
proposed to combat latchup, ranging from carefully scru- 
tinizing the layout (which imposes no burden on the 
technology) to a buried layer (which significantly in- 
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1. Power down. Despite the continuous improvement of H-MOS 
(high-performance MOS) by scaling, the delay-power product for C-H- 
MOS (complementary-MOS H-MOS) is more than an order of magni- 
tude lower in the typical integrated circuit. 
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Technology 
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creases complexity and processing cost). All have some 
degree of effectiveness. 

A modular approach to a broad-based line of C-MOS 
technologies requires other measures besides mere physi- 
cal latchup resistance. The latchup spoiler must be appli- 
cable to dynamic random-access memories, erasable pro- 
grammable ready-only memories, and static RAMS, as 
well as to microprocessors and controllers. In order to 
improve latchup resistance, it cannot increase the dis- 
tance between n- and p-channel transistors (this con- 
straint is most significant in random logic and full C-MOs 
six-transistor static-RAM cells). The technique must be 
compatible with low-cost and large-volume manufactur- 
ing. Finally, the approach must be consistent with the 
use of an automated checking algorithm, so that every 
gate of a large semirandom logic design need not be 
scrutinized for latchup susceptibility. 


Epitaxial benefits 


Figure 2 shows the margin gained in latchup trigger 
current when an epitaxial substrate is used. The epitaxial 
substrate brings the same latchup benefits to all product 
lines, and in many cases provides additional advantages 
such as improved surface lifetimes (for dynamic RAMs) 
and reduced dc resistance (for E-PROMsS and logic). Epi- 
taxial substrates are now available in volume from com- 
mercial silicon vendors, adding less than 5% to the cost 
of a finished wafer. No additional or exotic fabrication 
equipment needs to be installed. Because the epitaxial 
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2. Benefits. By raising the margin of latchup trigger current, an 
epitaxial substrate effects a dramatic improvement in combatting 
latchup, a major concern in complementary-MOS chip design. 
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substrate’s heavily doped bulk effec- 
tively eliminates the vertically trig- 
gered latchup mode, it is possible to 
develop a set of computer-aided-de- 
sign tools that can flag latchup-sensi- 
tive layouts on the largest VLSI chips. 

Since grasping the phenomenon of 
upsets induced by alpha particles, in 
1977, memory designers have taken 
care to ensure that enough charge 1s 
stored within each cell to minimize 
the problem. As critical chip dimensions are reduced, 
this problem becomes more severe, however, since both 
parasitic and storage capacitances are naturally reduced. 
For the latest 1.5-wm n-MOS process, stored charge is low 
enough to caution even microprocessor designers to 
guard against random storage nodes suffering from soft 
errors. Fortunately, C-MOS provides a natural barrier 
against soft errors if the storage node is located within 
the C-MOS well. 

The well junction is reverse-biased by the power-sup- 
ply voltage. The electric field at this junction naturally 
repels any carriers generated outside the well that might 
otherwise diffuse up to surface storage nodes. The combi- 
nation of the well structure and an epitaxial substrate is 
even more effective. Here the funneling mechanism that 
usually collapses local electric fields during the passage 
of an alpha particle is also minimized. By using epitaxial 
substrates and the protection of a C-MOS well, the 
amount of charge collected during an alpha event can be 
reduced by an order of magnitude. 

Of course, the designer must arrange for the storage 
node to reside within the well. This constraint, combined 
with other performance issues, leads to different choices 
of well and substrate polarities, depending on application. 
For example, in a C-MOS technology that is optimized for 
dynamic RAM, the ideal memory cell should have a p- 
channel pass gate and a p-channel capacitor located with- 
in an n-well in a p-type substrate. The p-channel transis- 
tor is chosen because it injects far fewer spurious carriers 
into the substrate and thus does not by itself disturb the 
state of neighboring cells. 

The conductance of the p-channel device, while lower 
than that of an n-channel device of the same size, does 
not degrade the RAM’s performance, since dynamic-RAM 
sensing is limited primarily by the amount of stored 
charge. Experimental results with C-H-MOS dynamic 
RAMs based on these principles show a soft-error rate of 
less than 300 FIT (failures in time, or device failures per 
billion hours) at a power supply of only 3 v. This is an 
improvement of more than three orders of magnitude 
over traditional n-MOS dynamic-RAM technology and of- 
fers the possibility of dynamic-RAM systems that require 
no error correction and that are compatible with low- 
voltage battery backup. 

High-density, high-performance static RAMS present 
the other side of the coin. The smallest static-RAM cells 
today are built using polysilicon-load resistors that sus- 
tain the stored-node voltage. On the time scale of an 
alpha event, however, these resistors in effect do not 
exist. Because the storage node’s RC time constant is on 
the order of milliseconds and the alpha event’s time scale 
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is nanoseconds, the cell appears dynamic. In this sense, 
polysilicon-load static-RAM cells are very similar to dy- 
namic-RAM cells. The major difference arises in the way 
the cells sense the cell’s information. The static-RAM cell 
provides a direct current, and to maximize the cell’s 
performance, that current must be as large as possible 
while contained in a minimum area. Thus the chip de- 
signer must use high-gain n-channel transistors for the 
cell’s pass gates and pulldowns. For good soft-error pro- 
tection, then, the cell must be located in a p-well within 
an n-type substrate. 

The p-well approach benefits even full C-MOS six-tran- 
sistor static-RAM cells. The area of such cells depends 
strongly on the distance allowed between n- and p-chan- 
nel devices. Using a straightforward implementation of 
epitaxial C-MOS, the p-well approach provides more mar- 
gin against latchup at small n-to-p spacings (Fig. 3). 
This phenomenon occurs because of the differing diffu- 
sion properties of n- and p-type dopants. The heavy 
doping in the n-type substrate is less mobile than is the 
p-type dopant, resulting in less outdiffusion during ther- 
mal processing and thus minimizing the shunt resistance 
that controls latchup. 


Hooking it up 


One of the challenges of C-MOS in logic applications is 
interconnection. Designers of n-MOS chips are accus- 
tomed to buried contacts, which directly connect n-type 
polysilicon and n-type transistor source or drain regions. 
Because C-MOS requires contact to both p and n regions, 
the traditional n-type buried contact becomes much less 
useful, and a version suitable for both diffusion polarities 
is quite difficult to implement. This increases the burden 
on contact and metallization modules. 

For high-density C-MOS logic, the first level of metal is 
all but consumed by local connections between p and n 
transistors. The payback from adding a second level of 
metal for longer-distance routing is very high. A good 
example exists for the six-transistor static-RAM cell com- 
monly used by logic designers. Figure 4 compares sin- 
gle- and double-metal versions of this cell, both imple- 
mented with 1.5-u4m design rules. 
Here the second-metal layer provides 
the bit lines for the cell. Similar ar- 
guments justify the use of second 
metal in global power, clock, and 
data routing in complex microproces- 
sor chips. 

Contacts themselves are more dif- 
ficult to build in C-MOs. N-MOS tech- 
nology accustomed process engineers 
to adding a phosphorus contact plug 
after the contacts have been etched. 
This plug brought several advan- 
tages: the phosphorus gettered metal- 
lic contaminants from the wafer, re- 
ducing junction leakage; and the 
high-temperature diffusion rounded 
the profile of the contact sidewall, 
easing the step coverage of the metal 
subsequently deposited. Further, the 
plug had self-aligning features. If the 
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3. P-well margin. With an epitaxial substrate, a p-well structure (up- 
per curve) yields a greater margin against latchup than n-well at 
smaller n- and p-device spacings. 


contact etch attacked the silicon substrate or if the con- 
tact was misaligned toward the field-oxide edge, the plug 
would rejuvenate the resulting weakened junctions. In C- 
MOS, these same attributes must be obtained differently, 
through improved fabrication, cleanliness, new gettering 
techniques, improved dielectrics, and tightly controlled 
contact etching. Figure 5 shows the difference in imple- 
menting a 1.5-uwm contact structure in n-MOS and C-MOS. 

Along with the proliferation of C-MOS technologies has 
come a wave of innovation in C-MOS design techniques. 
For digital logic, the major contenders for broad use are 
full complementary design and domino logic, first pro- 
posed by AT&T Bell Laboratories (Fig. 6). For many 
applications, traditional C-MOS logic is a winner. It re- 
quires no clocks, has larger operating margins, and uses 
fewer transistors for simple gates. For more complex 
gates, however, domino logic uses fewer transistors and 
runs faster. The speed results from connecting fewer 
transistors in series and reducing gate-fanout loading by 





4. Payback. The use of double-metal layers for a six-transistor static-RAM cell can produce a 
large savings in real-estate. In two cells implemented with a 1.5-wm design rules, the savings 
can amount to one third of the total area. The cell at right uses second-layer metal for bit lines. 
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up to a factor of two compared with full C-MoOs. 
Interestingly, the choice of design style influences the 
optimal type of C-MOS well. The speed of full C-MOS is 
limited by the slower of the two transistor polarities. 
Since the trip point is quite close to half the power 
supply, the time required for either transistor type to 
discharge its load capacitance by about 2.5 V sets the 
gate’s speed. Since the p-channel device is the weaker 
one, it pays to choose a well type that improves the p- 
channel’s conductance. P-well does this because the p- 
device is fabricated in an uncompensated substrate and 
thus has maximum mobility. Comparisons between n- 


6. Logic. Two major con- 
tenders for digital logic 
design are full comple- 
mentary (a) and domino 
logic (b). The former re- 
quires no clocks and is 
simpler for many applica- 
tions. Domino logic, 
which performs best in an 
n-well technology, is fast- 
er and simpler for more 
complex circuits. 
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5, Making contact. Contacts are more diffi- 
cult to build in C-MOS than in conventional n- 
MOS. The phosphorous contact plug used in 
n-MOS after contact etching (a) adds desir- 
able features such as reduced junction leak- 
age and improved step coverage by the metal 
layer. To gain the same advantages in C- 
MOS requires greater process control (b). 
pee + 

mm — JUNCTION and p-well construction show that 
the p-channel’s conductance may be 
improved by as much as 10% with 
the proper well type. 

By contrast, domino logic is at its 
best in an n-well technology. Here, 
the n-channel transistor dominates 
both performance and _ transistor 
count. Placing the n-channel device 
outside the well improves its conduc- 
tance and reduces the dominant par- 
asitic junction capacitance. Density 
also increases because no well con- 
tacts are required for the majority of 
the transistors. 

The twin-well approach to C-MOS 
blurs these distinctions. In this ap- 
proach, a high-resistivity epitaxial 
layer is grown on a heavily doped 
starting wafer. Then the doping for 
each transistor polarity may be inde- 
pendently optimized without need 
for doping compensation. Perfor- 
mance arguments based on mobility 
or junction capacitance thus become 
moot. Nonetheless, domino logic will 
still be best on a p-type substrate 
(equivalent to n-well) because it does 
not require well contacts to collect the large parasitic 
substrate currents from the n-channel transistors, thus 
improving packing density. 


Matching process to product 


These and other technical arguments may be combined 
into a consistent strategy (Fig. 7) for creating a line of 
C-MOS processes serving a broad marketplace. For at 
least the next several years, a complete technology line 
must include C-MOS based on both p- and n-type sub- 
strates. Fortunately, choosing epitaxial-latchup control 
minimizes the development cost of running both process- 
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es. Dynamic RAMs are supported on the n-well side to 
minimize pattern sensitivities induced by substrate cur- 
rents while protecting the p-channel cell from soft errors. 
E-PROMs are built in a similar n-well C-H-MOS process. 
Placing Intel’s n-MOS E-PROM cell in an epitaxial p-type 
substrate eliminates parasitic effects caused by high sub- 
strate currents flowing during cell programming. 

Microcontrollers land on the n-well side also, so that 
they may incorporate on-chip E-PROM cells. Most micro- 
controller products come in two versions, one with on- 
chip E-PROM for system-development and manufacturing 
flexibility, and another with on-chip ROM for lowest cost. 
Using n-well C-MOS, a single core design can support 
both versions. Telecommunications and signal-processing 
products can also take advantage of the n-well E-PROM 
process, both for its high-quality polysilicon-polysilicon 
capacitors and for the E-PROM cell’s programmable fea- 
tures. High-performance static RAMs, whether six-transis- 
tor or polysilicon-load, can take advantage of a p-well 
C-H-MOS process. High-end microprocessors can key off 
the dense n-to-p packing and double-metal capability of- 
fered by the six-transistor static-RAM process. 

Because these processes are modular, development is 
simplified and manufacturing overhead is minimized. 
Just as all the 1.5-um C-H-MOS III technologies share a 
common transistor module, the difficult contact module 
was developed once to be shared among all. Specialized 
features such as double polysilicon or double metal are 
extensions of the common base. 


The future 


C-MOS technology is still developing at a frenetic pace. 
Surprisingly, the application of some newer techniques 
and the demands of next-generation circuits may bring 
the various forms of C-MOS closer together, rather than 
further splitting the number of integrated processes. 

One example of this trend is the development of a 
trench-isolation technique for separating n and p devices. 
When this module is perfected, there will be no reason to 
develop six-transistor static-RAM cells on p-well technol- 
ogy. The near-ideal trench isolation will prevent latchup 
on either substrate type. Similarly, if stacked C-MOS stat- 
ic-RAM cells can be perfected, there will be no need for 
polysilicon loads. The stacked C-MOS cell will have the 
same density but with improved performance and soft- 
error immunity. At that time, twin-well C-MOS on a p- 
type substrate, augmented by specialized features for spe- 
cific product lines, will become the one approach to a 
broad line of C-MOS processes. 

Another factor affecting future C-MOS integration is the 
continued scaling of transistors. It is well known that the 
weaker p-channel transistor is gradually catching up on 
the n-channel device as channel lengths enter the submi- 
crometer region. Eventually, the performance differences 
may become so small that p- and n-channel devices will 
be used interchangeably. Before this level is reached, 
however, the 5-V power-supply standard must be re- 
duced. Because of the large base of TTL-compatible de- 
signs and the impossibility of converting the world to a 
new standard overnight, components operating from the 
new reduced supply will need to maintain TTL compati- 
bility and also be able to operate in a system that mixes 


Electronics/May 3, 1984 








FULL C-MOS 

STATIC RAMs, 
MICROPROCESSORS, 
STANDARD-CELL 
LOGIC 


ADVANCED 
MICROCONTROLLERS 


DOUBLE 
METAL 


DOUBLE 
METAL 


DOUBLE 
POLY- 
SILICON 


DOUBLE 
POLY- 
SILICON 


-TYPE 
EPITAXIAL 
SUBSTRATE 


EPITAXIAL 
SUBSTRATE 


MICRO- 
CONTROLLER 


ADVANCED LITHOGRAPHY 
SCALED H:MOS t! AND III DEVICES 


7. Technology tree. A relatively small line of C-MOS process varia- 
tions, or modules, can be matched to a wide variety of products to 
serve a broad marketplace. The broken lines indicate directions of 
potential future growth. 


older 5-V components with lower-voltage ones. An on- 
chip 5-to-3-V converter may be one way to solve the 
problem. This technique, however, will waste up to 40% 
of the total chip power within the voltage regulator. 

C-MOS technology provides an elegant solution because 
it can drive TTL-compatible output levels from a system 
power supply as low as 3 V. Since TTL levels are refer- 
enced to the negative (ground) rail, the grounded sub- 
strate offered by n-well C-MOS is a much-preferred means 
of integrating submicrometer transistors into such a sys- 
tem. This will be a strong motive to standardize on p- 
substrate C-MOS. 

A final factor that tends to drive future C-MOS process- 
es toward commonality is the growing importance of RC 
delays in overall chip performance. The latest high-per- 
formance static RAMS use an aluminum strap in parallel 
with the polysilicon word line because the RC delay 
induced by even the best refractory metal polycides is 
several nanoseconds too long. Studies of dynamic RAMs 
larger than 1 megabit similarly indicate that refractory 
word lines will probably be inadequate, forcing the tech- 
nology to support two layers of metal. Combining these 
observations with those made previously regarding the 
evolution of static-RAM cells leads to the conclusion that 
most future C-MOS technologies will have two layers of 
polysilicon as well as two layers of metal. 

The development of silicon-on-insulator technology is 
the one major factor that could renew the divergence of 
C-MOS approaches in the future. However, until the quali- 
ty of SOI substrates is adequate to support dynamic RAM 
and E-PROM cells, and not just static logic, it will not 
play a major role in a broad-based and modular technol- 
ogy strategy. LJ 
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Electronic Components Conference 





to spotlight advances in materials 


New ceramic substrates, polyimide-copper systems, and an elastomeric socket 
for a fine-pitch chip-carrier are features of the sessions in New Orleans 


by Jerry Lyman, Packaging & Production Editor 


[] Packaging and interconnection have lately come to 
dominate the topics of papers delivered at the annual 
Electronic Components Conference, and this year is no 
exception, at the 34th conference, to be held in New 
Orleans, May 14-16. Moreover, many of this year’s most 
interesting papers will be discussing packaging materials 
as well. 

For example, there are papers on two new ceramic 
substrate materials; two high-density multichip packages 
based on thin polyimide layers on ceramic; a special 
plastic package that resists cracking caused by the ther- 
mal shock in soldering dual in-line packages; an elasto- 
meric connector for a 132-pad fine-pitch leadless ceramic 
chip-carrier; and connectors with contacts that have a 
memory for their original shapes. 


Alternate ceramics 


Alumina traditionally has been the choice for thick- 
and thin-film substrates, integrated-circuit substrates, and 
large multichip packages that dissipate considerable pow- 
er. However, it has some deficiencies, such as its relative- 
ly high thermal conductivity and its poor thermal-coeffi- 
cient-of-expansion (TCE) match with silicon. Two papers 
from Japan and the U.S. consider ceramics for electron- 
ic-packaging applications. 

A group of authors from the Large-Scale Integration 
Research and Development Laboratory of Mitsubishi 
Electric Corp., Hyogo, Japan, will discuss a flip-chip 
package that is free from thermal stress. Led by Masan- 
obu Kohara, the authors will point out that for a reliable 
flip-chip package, one of the most critical problems to be 
dealt with is fatigue caused by thermal stress. This stems 
from the mismatch between the TCE of the chip and the 
package. Mitsubishi’s solution is an experimental package 
using silicon carbide with a fine-pattern circuit of thin- 
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film conductors. The material’s characteristics are listed 
in the table, along with those of several other ceramic 
substrate materials mentioned below. 

Silicon carbide’s TCE matches that of silicon very close- 
ly, making it suitable as a package for flip-chip devices. 
However, it is difficult to make the package substrate 
with the standard cofired ceramic technology combined 
with thick-film patterning. Instead, the Japanese re- 
searchers went to thin-film technology. 

The unit (Fig. 1) is 42 by 37 millimeters and has 208 
input/output pins. The metalized layers consist of 80 


nanometers of chromium for the top layer, 1.2 nm of | 


copper in the middle, and 50 nm of chromium for the 
bottom layer. Circuit conductors and spaces are at least 
30 micrometers wide. 

Comparative heat-cycling tests on SiC and alumina 
oxide packages were run at —50°C to 125°C at 1 cycle per 
hour. The SiC package survived many more cycles with- 
out a joint failure. In addition, the thermal resistance 
between junction and package of the SiC unit was 
1°C/watt lower than that of the alumina unit. 

Another alternative to alumina is considered in a pa- 
per on alumina nitride by Waltraud Werdecker and Fritz 
Aldinger of W. C. Heraeus GmbH, Hanau, West Germa- 
ny. Here the emphasis is on substrates for high-powered 
applications such as laser diodes, power ICs, and high- 
speed logic. 

Formerly, the only substrate material possessing the 
thermal conductivity and high electrical resistance neces- 
sary for high-power semiconductors was beryllium oxide. 
However, the toxicity of BeO dust often restricts its use. 
Therefore, Heraeus has developed an alumina-nitride ce- 
ramic that not only has good thermal conductivity and 
high specific resistivity, but also has a TCE approximately 
matching. that of silicon. 

Alumina nitride has some unique 
properties that assure it of future 
widespread applications, according to 
the authors. These include high ther- 
mal conductivity, high dielectric 
strength over a wide temperature 
range, relatively low dielectric losses 
at high frequencies, good resistance 
to thermal shock, good mechanical 
properties, and low toxicity. Because 
of the last two factors, AIN can be 
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cut, lapped, polished, and drilled in the same manner as 
aluminum oxide. 

Polyimide, a high-temperature polymer frequently used 
as a laminate for rigid and flexible printed-circuit boards, 
is gradually finding more use as an insulating layer in 
multilayer ceramic substrates and even in IC processing, 
as several papers will show. The Musashino Electrical 
Communications Laboratory of Nippon Telegraph & 
Telephone Public Corp., Tokyo, and the Honeywell Cor- 
porate Technology Center, Minneapolis, each will pre- 
sent papers on high-performance multichip packages 
based on layers of polyimide with copper conductors 
built up over an alumina base. 


Polyimide options 


The Musashino paper, by Kunio Moriya and two col- 
leagues, describes a multilayer ceramic structure built up 
by forming fine copper patterns and via holes on photo- 
sensitive polyimide layers. This process starts with spin 
coating of the photosensitive prepolymer solution. Then 
via holes are formed by photolithographic and chemical 
procedures. Next the polyimide is hard-cured and con- 
ductors are electroplated on. 

With this process, the Japanese firm’s engineers have 
fabricated an experimental four-layer interconnection to 
evaluate processing techniques. This unit has four con- 
ductive layers each 3 ym thick and three dielectric layers 
each 10 ym thick. The conductive pattern has 10-ywm- 
wide conductors and 20-um via-hole diameters. Tests 
have proven these packages highly stable and reliable. 

The Honeywell paper describes its process technology 
for fabricating multilayer copper-polyimide structures us- 
ing thin-film approaches. Ronald J. Jensen, John P. 
Cummings, and Harafdhara Vora, the paper’s authors, 
note that required electrical characteristics such as small 
propagation delays, minimal signal cross-talk, low loss 
lines, and high-characteristic impedance impose conflict- 
ing demands on conductor and dielectric dimensions. 

In general, say the authors, optimal electrical charac- 
teristics are achieved by using a high-conductivity materi- 
al patterned with a large thickness/line-width aspect ra- 
tio, a line spacing as large as I/O limits allow, and 
relatively thick layers (more than 10 pm) of a low- 
dielectric-constant material. The thin-film copper-polyi- 
mide material can satisfy all these requirements. 

Honeywell’s fabrication of multilayer copper-polyimide 
structures on ceramic substrates involves a repetitive se- 
quence of conductor and dielectric deposition and pat- 
terning processes. CrCuCr conductor layers are deposited 
by sputtering and patterned by wet etching or ion mill- 
ing. Polyimide layers are deposited by multiple-spin coat- 
ing and patterned by reactive ion etching. The authors 
focus on recent work on the characterization of the spin 
application and reactive ion etching of polyimide. They 
also describe multilayer test structures fabricated to dem- 
onstrate the feasibility of the process. 

A completely different use for polyimide is described 
in a paper on a small plastic IC package for DIP solder- 
ing, by Shigeru Sasaki and three other authors from the 
Production Engineering Research Laboratory of Hitachi 
Ltd., Tokyo. They point out that in soldering DIPs, a 
process where a printed-circuit board is dipped into mol- 
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1. Flipped out. In this experimental flip-chip package with a silicon 
carbide substrate designed by Mitsubishi Electric Corp., the sub- 
strate’s temperature coefficient of expansion matches that of silicon, 
eliminating any thermal mismatch. 


ten solder, plastic IC packages are subject to thermal- 
shock stresses, which drastically shorten package life. 
The failure originates in the separation of the bound- 
ary surface between a silicon chip and a molded resin 
and in the formation of cracks in the PSG (phosphor 
silicate glass) layer that covers the IC chips. These cracks 
occur mainly because of concentration of stress on the 
surface of the glass, on which a silica grain used as a 
filler contained in the resin touches and scratches the 
glass during DIP soldering. Moisture passes through the 
cracks and corrodes the circuit patterns on the chip. 


Protective layers 


In order to solve this problem, the Hitachi group 
developed a new plastic packaging structure. This new 
package has a double-stratum structure, which consists 
of PIQ (polyimide isoindoroquanzolinedione) and PSG for 
passivation layers. The elastic layer of PIQ is used as a 
protector of the PSG, which is hard and very dense but 
fragile. In this structure, the PIQ layer prevents separa- 
tion of the boundary surfaces and prevents the PSG layer 
from cracking. In addition, the PSG layer keeps water 
away from the surface of the semiconductor chip. Ac- 
cording to the authors, the new structure, called double . 
passivation, extends the life of this kind of package by a 
factor of 10. 

Another material-oriented paper, by David L. Tim- 
mins of Tektronix Inc., Beaverton, Ore., discusses an 
experimental solderless system for connecting a 132-pad 
leadless ceramic chip-carrier to a standard epoxy-glass 
printed-circuit board. This system consists of a ceramic 
leadless carrier with I/O pads on 25-mil centers, four 
elastomeric conductive elements, and a molded-plastic 
frame for positioning the carrier and the elastomeric 
elements to the board’s pads. 

Thermal-expansion mismatch ruled out direct solder- 
ing of this carrier to a pc board. Leaded chip-carriers, 
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2. Compression contact. At the heart of the components and con- 
struction of an elastomeric interconnection system designed by Tek- 
tronix are four fine-line elastomeric elements. The entire system is 
clamped to the printed-circuit board. 


another possibility, presented handling problems, and no 
socket existed for a carrier of this type, so Tektronix had 
to come up with an original design. 

The interconnection selected was a proprietary elasto- 
meric type with photo-patterned metal conductors 3 mils 
wide on 6-mil centers. A suitable frame for aligning the 
elastomeric elements to the carrier and circuit-board me- 
talization was designed. The complete package-intercon- 
nection system (Fig. 2) consists of a heat sink and 
pressure plate, chip-carrier, elastomeric connectors, inter- 
connection frame, and board-stiffening frame. 

To ensure a good thermal interface between the chip- 
carrier and heat sink and reliable contact between the 
elastomeric elements and the pe board and chip-carrier 
pads, a force of 60 pounds must be applied through the 





3. Mechanical memory. The DIP socket from Raychem has contacts 
made of a special alloy that, deformed at low temperatures, will return 
to its original shape when warmed. This results in a connector with 
both zero-insertion and high retention forces. 
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mounting screws. Without the stiffener being used, this 
force would cause severe bowing of the pce board and 
could open the signal path from the board to the chip- 
carrier. 

Textronix made time-domain reflectometry measure- 
ments on a leadless chip-carrier in the elastomeric pack- 
age and a socketed 132-pin-grid array. With the elasto- 
meric interconnection, the inductive and capacitive 
reactance aberrations occur in a much shorter time than 
in the TDR of the PGA package. 


Elastomeric advantages 


The author notes that the PGA is an off-the-shelf com- 
ponent, but the elastomeric-interconnected chip-carrier 
takes up less space, has a lower thermal resistance, and is 
handled and tested more easily. In addition, it appears 
that the elastomeric method can easily be extended to 
even higher pin counts. 

Perhaps the most unusual paper to be given at the ECC 
is one by Regis Flot, Hal Kent, and Tom McGaffigan of 
Raychem Corp., Menlo Park, Calif., on shape-memory- 
effect alloys as an interconnection technology. When a 
shape-memory alloy is deformed at a temperature below 
its transformation point (a point where a crystal struc- 
ture change occurs), it will return to its original shape 
when the temperature is raised. These alloys are based 
on a nickel-titanium alloy called Tinel. 

When an interconnection manufactured from Tinel al- 
loy is cooled below its phase-transformation temperature 
(-70°C for most connectors), it becomes easily deformed. 
Once deformed, it will remain so, providing its tempera- 
ture is kept below the phase-transformation point, even if 
the original applied stress is removed. 

When the temperature rises above the transformation 
point, the force developed is very high, producing a 
significant amount of work for a limited volume of mate- 
rial. In effect, the Tinel acts as a transducer, converting 
heat energy into mechanical energy. 

For connectors, a shape-memory alloy offers: 

m Zero-insertion/-extraction force when the alloy is 
cooled and deformed. 

m Very high retention force, since it develops high out- 
put upon recovery, providing a highly reliable gas-tight 
connection. 

= High contact density and low-profile geometry. 

Raychem has made both DIP and PGA sockets using 
Tinel actuator-contacts. The DIP socket that is shown in 
Fig. 3 has 24 separate shape-memory-alloy contacts. 
This design is particularly suitable for socketing DIPs 
that must sustain severe environments, yet must be re- 
moved many times. It can be mated and demated over 
1,000 times without causing any electrical or mechani- 
cal degradation. 

In the PGA socket, a single Tinel actuator simulta- 
neously mates or demates all contacts. A special tool, 
which must be chilled below the transformation tem- 
perature of the alloy, is needed for demating and mating 
of package to connector. 

In the very-high-pin domain, Raychem has designed 
a ZIF connector using Tinel alloy actuation but with a 
tuning-fork-type contact, aimed at interconnection of 
multichip substrates and wafer-scale integration. LJ 
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Flexible test systems cut costs 





and hike production-line turnarounds 


Standard hardware with custom software eases 
testing of new designs and product revisions 


by Joseph Bach and Robert Nickels, Lake Center Industries, Winona, Minn., and 
Robert O’Brien, John Fluke Mfg. Co., Everett, Wash. 


L] Today’s automobiles and kitchen appliances use com- 
plex electronic circuits, so the companies that manufac- 
ture these high-volume subassemblies need automated 
test lines to cope with frequent model changes their 
customers demand. The traditional method of building 
functional test stations dedicated to a single product 1s 
therefore being superceded by flexible software-based sys- 
tems that drastically reduce turnaround times for prod- 
uct changes, yet do not require that technicians be re- 
trained for each new testing system. 

Lake Center Industries, a manufacturer of hundreds of 
thousands of electronic subassemblies for the auto and 
consumer-goods market, decided to develop a Universal 
Test Station that could be reprogrammed to test a wide 
variety of products. The system 
performs such tasks as testing 
incoming components and 
functional testing both of sub- 
assemblies and of the final 
product. (See “The Universal 
Test Station in action,” p. 139.) 
To ensure that products per- 
form properly when delivered 
to customers, much emphasis 
has been placed on functional 
testing. 

Until a year ago, almost all 
functional test systems were de- 
signed in house from the 
ground up, using analog com- 
ponents, digital logic, and mi- 
croprocessors programmed in 
assembly languages. These test 
systems were straightforward, 
but the building, debugging, 
documenting, and service need- 
ed to make them and keep 
them operational was very 
time-consuming. Each new 
product called for a completely 
new test system, so all test sys- 
tems were unique. 

One goal of Lake Center’s 
project was to put 90% of the 
instrumentation needed for 
functional testing into one por- 
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1. Self-contained. The portable test station that Lake Center 
designed includes a John Fluke 2400A intelligent measure- 
ment-and-control system, test on/off switches, and a mechan- 
ical test fixture used to handle board checkout. 





table test station that could be reprogrammed for a wide 
variety of tests. Many tradeoffs involving precision, 
speed, configurations, and computer languages were nec- 
essary. For one thing, the new system was meant for use 
by relatively unskilled technicians. Both hardware and 
software had to be maintainable, a requirement that 1m- 
posed certain limitations, particularily on the choice of a 
programming language. 

Had software capabilities been the chief concern, the 
Forth programming language would probably have been 
chosen, for it is very powerful in the hands of experi- 
enced software engineers. However, Forth would have 
demanded long hours in training technicians to under- 
stand and write test programs, and it would have been 
difficult for neophyte pro- 
grammers to update and 
maintain programs. 

The software was de- 
signed to be as user-friendly 
and self-documenting as pos- 
sible. Processing power was 
sacrificed for programs that 
would be easy to write and 
understand. 

Evaluating the available 
instrumentation and com- 
puters took nine months. 
Many manufacturers and 
many products were consid- 
ered, ranging from _ rack- 
and-stack [EEE-488-bus sys- 
tems to multiprogrammers 
with dedicated computers. 

Several options were par- 
ticularly interesting. An 
IEEE-488-bus system that 
relies on the host computer’s 
intelligence can benefit from 
an almost unlimited selec- 
tion of bus-compatible in- 
struments. The disadvantage 
is the possibility that the 
system might be especially 
complex, thanks to its com- 
plicated programming and 
diversity of equipment. To 
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2. Flexible. The 2400A’s firmware manages 
communications with the input/output cards 


|EEE-488 BUS in a background mode, thus simplifying the 

Oy CONUERI ES program’s task. With interrupt drive routines, 
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ae nications functions. 
30 CHANNELS 
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brought up and running on a funda- 
mental level very quickly; all that is 
needed is an HP-85 program with 
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Se The designers could have chosen a 
more powerful computer, of course, 


but cost was a major concern, and 
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achieve optimal results, programming an IEEE-488 bus 
system with a controller and three or four slave instru- 
ments—each with some intelligence and different mne- 
monic command sets—demands an experienced software 
professional. 

Finally, an IEEE-488 system that puts the intelligence 
in One input/output device was chosen. A desktop com- 
puter develops the test programs, but once the system is 
up and running, the computer can be unplugged and 
used elsewhere. Programming has been made less com- 
plex and more structured, since the test application soft- 
ware does not have to manage I/O operations, now per- 
formed by the intelligent front end’s operating system. 
Although the system’s performance has been limited, 
what can be done is very well defined and streamlined. 


Test networks 


Another important consideration was the intent to link 
test equipment in networks at some time in the future. In 
such networks, it will be desirable to have intelligence 
distributed at each node, so that the central computer 
will be able to download programs and collect data while 
each node operates autonomously. 

Various trade-offs are commonly encountered when 
evaluating instrumentation of this type. Since most high- 
speed measurement systems gain throughput at the ex- 
pense of precision, the importance of both speed and 
precision were carefully considered. In the end, it was 
determined that 16-bit precision was required and that 
the consequences of a slower system were easier to com- 
pensate for than a lack of precision would be. 

For the intelligent measurement-and-control instru- 
ment, the Fluke 2400A was chosen; for the computer, 
the choice fell on the Hewlett-Packard HP-85, a com- 
plete computer system, with a video display, cassette 
storage system, and a printer all in one package. Such an 
all-in-one package may be used on the factory floor, in 
the office, and at home when deadlines approach. 

Communications between the HP-85 and the 2400A 
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The main difference between the 
Fluke 2400A and other I/O devices is 
its local intelligence, the chief reason 
for the unit’s selection. Its operating firmware, contained 
in 48-K of read-only memory, handles all 1/O timing and 
communications. The language of the 2400A resembles a 
cross between Basic and Pascal, is structured, and has a 
reputation for ease of maintenance. 

Error handling is a major plus for the 2400A. Like 
most computers, it sends numerical error codes for hard- 
ware malfunctions and software syntax errors. In addi- 
tion, it checks the application program for fatal program- 
ming errors; for example, it will detect a Call command 
referencing a nonexistent subroutine or a variable name 
that was mislabeled during input. 

In Basic, these errors can go unnoticed for quite a long 
time, especially if the program rarely branches to the 
location of the error. When it does surface, the program 
would merely stop, and there would be no error code to 
help find the problem. In contrast, the 2400A will not 
run a program with such errors but will generate an 
error code—for instance, ‘‘call to nonexistent procedure.” 

Mixing different manufacturers’ products in the same 
system was not a concern, since they talk over the stan- 
dard IEEE-488 bus. When actually performing tests, the 
station was designed to operate independently of the HP- 
85. For inputs and for outputs, the system has most of 
what it needs. Precision is assured by the 2400A’s 16-bit 
analog-to-digital converter; time, however, was sacrificed. 
At the very best, the system takes 33 milliseconds to read 
an analog voltage. 


Test station hardware 


Mounted on wheels, Lake Center’s test station (Fig. 1). 
contains the Fluke instrumentation, brackets for mount- 
ing the mechanical fixtures, a console for mounting all 
operator controls, and space behind the operations con- 
sole for mounting custom boards. Figure 2 shows a block 
diagram of the test station. The autoranging a-d convert- 
er can measure anything from 1 to 100 volts with 0.01% 
accuracy. The 2400A’s firmware automatically manages 
all communications with the I/O cards and gives users a 
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Simulation is the best way of testir g a complicated piece of 
equipment with a heavy electronics content, using a stimu- 
lus/response transfer function identical to that of the final 
product. An example is the most recent sophisticated 
climate controls for the interiors of automobiles. 

Typically, these controls incorporate a microcomputer 
that monitors various analog sensors through a built-in 
analog-to-digital converter. These inputs may be tempera- 
ture-sensing thermistors or voltages used to position the 
motor-driven actuators that control the car’s comfort level. 
Special duty-cycle circuits drive the blower fan to produce a 
variable airflow, and a digital display and keyswitch array 
permit the driver to select various modes and temperature 
settings. : 

A software program that can fully test and exercise the 
functioning of a complex controller uses the Universal Test 
Station with little external hardware. Programmable resis- 
tance outputs simulate varying thermistor inputs, and ana- 
log voltage outputs provide feedback for the climate con- 
trol’s microcomputer, just as motor-driven actuators do in 
an actual automobile on the road. Multiple interrupt-based 
processing permits the test system to observe events that 
occur almost simultaneously and to emulate the in-car 


The Universal Test Station in action 


response to quite a variety of climate-control situations. 

Under program control, status-control output lines select 
loads and place the control unit into specific modes by 
means of air-solenoid-powered mechanical button pushers 
that depress the touch-sensitive switch panel. The test 
system electronically senses display information by using 
phototransistors or image sensors, interfaced through ex- 
ternal conditioning hardware to status-input channels. Even 
the blower fan’s duty cycle can be measured accurately 
with the counter-totalizer input to the tester. 

With this hardware-software combination, the climate- 
control system can accurately and fully evalute and test the 
device, with results analyzed statistically. A test sequence 
of more than 50 measurements runs in less than three 
minutes. Thanks to the mechanical button pushers, such a 
sequence requires an operator only to load and unload the 
devices under test. 

At start-up, in order to permit engineering and quality- 
assurance personnel to observe and evaluate the test 
system and the product, the actual measurement values 
may be printed on the HP-85 computer. Often, if the 
computerized test station’s reports are analyzed, start-up 
process and component problems can be detected early. 


high-level programming language. 

When customized test electronics, like a power supply 
or a 20-kilohertz a-d converter, is called for, it would 
usually be turned on and off and read by one of the 
2400A’s cards, so that the whole test was run by a single 
application program. Often, a test will not need all the I/ 
O or processing power of one test station. Interrupt- 
driven subroutines let such a station run multiple tests, 
and as a result, a standard 100-pin connector and cable 
has been set up to run the 2400A I/O lines to extender 
stations. These extenders are identical to a fully loaded 
station except that they do not have the 2400A. 

Designing tests for new products is simplified, since 
the technicians know exactly what control outputs and 
measurement inputs are available and the pins on which 
they are located. This minimizes new hardware design 
and simplifies documentation. 


Application software 


The key to making the computer a powerful test tool 
is choosing a system that is friendly enough to be used 
by relatively inexperienced technicians. The thermistor 
test program in Fig. 3 illustrates this point. 

Thermistors are used to sense the temperature inside 
automobiles. They are less easy to test than they might 
seem to be. Putting the units in a fixture next to a 
reference thermistor and comparing the two temperatures 
is the basic testing procedure. The main problem 1s deter- 
mining when the thermistor under test has stabilized. 

Former methods required operators to use their own 
judgment by watching a gauge. The test station created 
in this project can compute the thermistor’s stabilized 
value, thus shortening test times and eliminating the 
possibility of human error. In the program in Fig. 3, 


Electronics/May 3, 1984 


both thermistors are measured twice, with a time delay 
that equals two thermistor time constants between read- 
ings. The thermistor’s time constant is a known value, so 
the application program can compute the settled reading 
without waiting for it to stabilize. On line 10 of the 
program, the settled reading and the projected percentage 
error are computed and stored in the variable called ERR. 

The thermistor’s error tolerance—a constant that can 
be changed at any time even if a program is running in 
the test station—is stored in variable location K;. The 
host computer simply prints a statement like “K3 = 3!” 
at its IEEE-488 output, and the value of error-tolerance 
variable K, then changes to 3. This capability is used 
during start-up and also for debugging in the event of 
high failure rates. 

Pass/fail indicator lights are turned on by status out- 
put channels, which are open-collector TTL switches. The 
test results are stored in array variable E(I). This valu- 
able information can be sent to a printer directly though 
the test station’s RS-232-C port or collected by the host 
computer. The program in Fig. 3 uses English-like com- 
mands and is easy to read and understand. 

Test programs are typically developed in the immedi- 
ate mode. Separate commands are sent one at a time 
from the HP-85 to the 2400A and the results observed. 
When the various elements of a testing sequence have 
been performed separately, the commands are strung to- 
gether and loaded into the 2400A. The HP-85 becomes 
inessential and is only needed for diagnosing problems, 
making changes, and collecting statistics. The cost-effec- 
tiveness of the test station’s independence is obvious: 
only one HP-85 is needed to handle a number of 2400A 
test stations. 

Structuring and modularizing programs is the key to 
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AICHAN=0 TO 1,SENSOR=OHMS,MAX=0.8 SIGCND=20; 


DIM E(1000); 
TC=6000; 
I=0; 
LOOP; 
S$O(0)=0; 
SO(1)=0; 
IF SI(0)=1 THEN BEGIN; 
K1=Al(1)—Al(2); 
WAIT TC; 
K2=AlI(1)—Al(2); 


IF ABS(ERR)<=K3 THEN SO(0)=1; 
IF ABS(ERR)>K3 THEN BEGIN; 
E(I)=ERR; 
SO(1)=1; 
I=I+1; 
END; 
18 END; 
19 AGAIN; 
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maintaining software. The 2400A language enforces disci- 
pline in these areas: it does not contain Go To state- 
ments, which limit its flexibility, and avoids the jumbled 
mess many novice programmers get themselves into with 
Basic. Modularity is achieved through the use of subrou- 
tines entered either by a Call statement or contact clo- 
sure on an external interrupt line. It is common to use 15 
or 20 subroutines of 10 or 20 lines each and as few as 20 
lines in the main body of the program. 

Collecting data can potentially complicate programs, 
since it can involve communication over the IEEE-488 
bus between the test station and the host computer. 
Using variables in the 2400A to store the readings taken 
during a test helps avoid most of this problem. At the 
test’s end, a 2400A command can cause a service request 
to be sent to the HP-85, which can then collect the data 









IN-HOUSE VERSUS UNIVERSAL TEST STATIONS 





Test stations Universal 
designed test 
in house: stations 





Electronics: 

capital cost $ 15,000 $ 60,000* 
Mechanical fixture: 

capital cost $ 18,000 $ 18,000 
Engineering: 

cost at $5,000 per man-month $ 25,000 $ 45,000 
Drafting, assembly, debugging, 

$ 90,000 $ 20,000 


and documentation: 
cost at $2,000 per man-month 
Total cost $145,000 $140,000 
*Recoverable at the end of the product life cycle, since the universal 
test station could be reused for another product. 
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ERR=((K2—0.135*K1)*(100)/((1—0.135)*Al(2)); 





3. Test program. In the program listed, two 
thermistors are measured twice, with a time 
delay equal to two thermistor time constants. 
The settled reading is computed and stored 
in the variable called ERR. 


in a background mode without inter- 
rupting the next test. 

For example, the HP-85 Basic 
statement might be “Output 702; 
Send A !” This would make the 

- 2400A pause, put the value of the 
2400A software variable A into an 
IEEE-488-bus output buffer, and 
then continue where the intelligent 
measurement-and-control system left 
off. The HP-85 can then use an input 
statement to collect variable A with- 
out further interrupting the 2400A’s 
test program. In all probability, the 
test program has already established 
the needed variable in order to check 
the test parameters against stored 
limits. As a result, the whole data- 
collection function can be imple- 
mented in HP-85 Basic, without any 
need to add code in the 2400A. 

A software-based test system also 
promotes easy modification of pass/ 

fail tolerances, since they are stored in the 2400A as 
variables. This has proved very useful during startups, 
since it makes the system flexible enough to adapt tests 
to what is achievable and to make special production 
runs with tighter-than-standard test tolerances. In the 
past, this would have required either a hardware change 
in a tester or special instructions to the production work- 
ers, both choices fraught with difficulty. 


Dramatic savings 


The new testing strategy’s most important result has 
been dramatically to reduce the flow times and manpow- 
er needed to get new products into production. As the 
comparison in the table shows, total project costs for 
universal test stations and dedicated ones are about the 
same. Capital costs have gone up and man hours have 
gone down. However, since the universal test station 1s 
reusable, while in-house dedicated testers are not, the 
universal approach comes out ahead financially. 

What the cost comparisons do not show are the sav- 
ings in repair costs, the flexibility needed to make 
changes easily, and the improved quality of test methods. 
Moreover, reduced flow times promote responsiveness to 
customer needs and the ability to handle new business. It 
is now practical to build one product on Friday, to 
convert the line over the weekend, and to build another 
product on the following Monday. The test software and 
mechanical fixture can be developed on the same test 
station. To convert the production line, the test engineer 
simply loads new software into the old test station, 
changes fixtures, and is ready to go. An added benefit 1s 
the ability of the computer to record test results and test 
parameters rather than just pass/fail indications. L 
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High-temperature wafer prober 
predicts yield problems early 











A novel semiconductor test head, used just before scribing, puts wafers 
through high-temperature dynamic testing usually left for final test 


by Douglas A. Buol, Texas instruments Inc., Military Products Department, Semiconductor Group, Dallas, Texas 


L] When an excessive number of failures shows up in 
packaged chips during final testing, the culprit is often 
subtle process or material shifts that were not picked up 
during static room-temperature wafer-probing tests. One 
way to detect these defects before the final test stage is to 
implement a dynamic high- 
temperature electrical test 
during wafer probing before 
they are scribed into individ- 
ual chips. A wafer prober 
designed to operate both at 
high frequencies and at high 
temperature can do this. 

In a typical case, quad op- 
erational-amplifier chips 
that yielded better than 
70% good parts in room- 
temperature wafer-probing 
tests began failing at an 
alarmingly high rate in the 
final-assembly test. When 
the next production lot, 
with even higher room-tem- 
perature yields, was subject- 
ed to probe testing at 125°C, 
the wafers showed a yield of 
merely 3.8%. Those parts 
that passed, however, pro- 





vided yields of 99.6% at 125°C and overall yields of 98% 
at final testing when fully assembled, so there was a great 
overall savings in assembly costs despite the much lower 
wafer-level yield. Clearly, 100% testing of such wafers at 
high 


desirable—and economically 
justified. 

Minimizing costs and un- 
expectedly low yields at fi- 
nal testing of both linear 
and digital parts translates 
into on-time deliveries and 
competitive prices to the 
customer. For chip buyers 
in the hybrid industry, their 
suppliers’ heightened ability 
to find potentially defective 
chips at the wafer level can 
improve incoming-chip qual- 
ity and reduce costly re- 
work. Short-term economic 
advantages aside, when 
high-temperature dynamic- 
yield problems are revealed 
during wafer probing, supe- 
rior failure analysis can rap- 
idly identify and solve the 
basic problem. 

Often the most valuable 
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1. Triple decker. The high-temperature wafer prober (top) consists of a circular stack of three annular polyimide printed-circuit boards, a 
support ring, temperature chuck, and temperature test head for changing probes and boards. Each board (bottom) serves a different function. 
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clue to solving the root-cause riddle—visual and electri- 
cal comparison of good and bad circuits on the same 
wafer—vanishes as wafers are diced into chips and pack- 
aged in assembly. Should the design need to be changed, 
it is quicker and less expensive to evaluate a new design 
when wafer testing includes high-temperature stressing 
instead of running only the usual package tests. 


Hot probing 


If high-temperature wafer probing is such a good idea, 
why has it taken so long to put it to use? The fact is, it 
has been tried but not successfully. Most multiprobe 
systems work at controlled room temperatures. But when 
temperatures are cycled from 25°C to 125°C or beyond, 
the thermal expansion and contraction of the probes and 
their supports cause the probes to intermittently lose 
contact with the die under test or move out of the 
acceptable test area on the die surface. Such movement 
can produce faulty test results and even allow operable 
wafers to be rejected. 

Thus the accuracy and repeatability of high-tempera- 
ture tests are limited by the thermal effects on the prob- 
ing system’s various components. A typical system in- 
cludes several extremely thin metallic probes mounted on 
a support, such as a printed-circuit board, and arranged 
in a pattern to contact the areas on the die to be tested. 
A special chuck holds and positions a wafer to place 
each die successively into contact with the probe 
assembly. 

A single probe is about 1 mil in diameter and must 
accurately contact an area on a die that is in only about 
3 to 4 mils on a side. Also, most probes need the angular 
positioning to be accurate within about +0.25°. At a 
relatively constant room temperature, these small dimen- 
sions hold quite well for long periods, but wide tempera- 
ture swings quickly upset them. 

Dynamic testing at high temperatures requires a very 
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2. Thermal expansion. At 125°C, FR-4 
(flame-resistant G-10 epoxy glass) has more 
than four times the thermal coefficient of 
expansion of polyimide. As a probe card 
made with FR-4 expands and contracts, its 
probes lose contact with the pads of the 
- wafer under test. For this procedure, there- 
fore, polyimide is the material of choice. 


POLYIMIDE 


COPPER 


, ae i ee eae ee es | ee ee 
0 


40 80 120 160 PAIL 240 


280 KYA 


special probing assembly. One approach, shown in Fig. 1 
and in use at Texas Instruments, is a three-tier stack of 
annular pc boards made of polyimide glass, each with a 
separate function. 

The top board consists of lead-switching components 
required for testing digital parts. It is not required for 
testing linear ICs, such as operational amplifiers, where a 
two-tier test head is used. Spacing it away from the 
temperature-controlled chuck and forced cooling air 
keeps its temperature-sensitive components under 35°C, 
even during 125°C testing. 


Circular boards 


The middle board contains loads for ac testing of the 
unit under test and connections for the dc parametric 
inputs. Both the top and the middle boards are circular 
in shape, 0.093 inch thick, and securely attached to the 
support ring every 60° at their outer circumference and 
to each other at three points near their centers. To keep 
noise low, all three boards have full ground planes and 
multiple connections to the support ring, which is con- 
nected to the test-system ground. 

At the top of the assembly, field-effect-transistor cir- 
cuits buffer, amplify, and transmit the dynamic wave- 
forms from the die being tested back to the test system. 
These circuits are arranged concentrically in order to 
minimize lead length (to less than 2.3 in.) between the 
test pads on the wafer and the FET amplifier inputs; yet 
the operator can see the probes in their entirety. The 
Support ring securely holds the FET probes and attached 
cabling in one rigid assembly, so that the boards under 
the head are not stressed. Because the assembly is circu- 
lar, the probes can be rotated for theta adjustment; the 
operator can use the lift assembly to raise and rotate the 
test head 90° as one unit for each access to the probe 
card. 

A 3-in.-diameter board, suspended below the middle 
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board and closest to the high-temperature source forms 
the probe card. Ceramic probes are mounted on this 
card, whose position and size makes changing the probe 
card easy. The unit serves as a thermal spacer between 
the high-temperature surface and the active components 
on the upper-level boards. 


The polyimide solution 


Polyimide laminate was chosen for the prober’s cards 
over the more popular G-10 epoxy glass because of polyi- 
mide’s favorable high-temperature expansion characteris- 
tics. As Fig. 2 shows, the coefficient of thermal expan- 
sion for FR-4 (flame-resistant G-10) epoxy-glass material 
rapidly changes in the 80°C-to-130°C range, as it passes 
through its glass-transition temperature. At 125°C, FR-4 
has over four times the coefficient of thermal expansion 
that polyimide has. 

Unlike most common materials, which come in either 
crystalline solid, liquid, or gas, polymers pass through a 
glass-like state. Therefore, the epoxies used as binders in 
FR-4 pc-board laminates do not have fixed melting 
points but soften over a temperature range centered on a 
mean value called the glass-transition temperature. 

In this region, rapid changes in the coefficient of ther- 
mal expansion, and in dielectric constant, density, specif- 
ic heat, and elastic modulus also occur. The high coeffi- 
cient of expansion and softening at 125°C of the FR-4 
material makes for unacceptable movement of the probe 
tips during testing: when the probes and probe supports 
expand and contract, the probe tips move, which in turn 
can cause the probes to intermittently lose contact with 
the die under test or to move outside the contact area. 

Early attempts to carry out high-temperature dynamic 
testing with a multiprobe setup using standard FR-4 
probe cards with conventional long copper probes pro- 
duced more than a 1.5-mil translation of the probe tips 
when the temperature was changed between 25°C and 
125°C, frequently creating “probe-into-overcoat’’ or 
“‘probe-off-pad”’ visual rejects. By 
contrast, the test head built with po- 
lyimide and short ceramic-probe bod- 
ies reduced this translation to less 
than 0.5 mil. 


Dynamic testing 


RELAY 


In the conventional probing ar- 
rangement, digital-die testing on a 
processed wafer is generally done at 
25°C by coupling logic-test signals to 
the inputs of a die and sensing the 
output levels’ signals to determine 
proper operation. This is referred to 
as static, or dc, testing since the out- 
put levels are measured after they 
reach steady-state. 

Though static testing is important 
in predicting whether a device will 
be operable following assembly and 
packaging, it does not ensure that a 
completed chip will pass a final test 
that simulates operation at normal 
operating frequencies and switching 
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3. Stress reduction. In this high-temperature prober, the 0.093-in.- 
thick polyimide probe board with short ceramic probes, front support 
posts, and zero-insertion-force connectors reduce mounting stress. 
These features prevent board flexure and probe movement. 


speeds. Needed are dynamic, or ac, tests to more accu- 
rately predict which dice will pass a similar final test 
after completion. Dynamic testing of digital circuits in- 
cludes applying high-speed logic signals to the dice while 
sensing the outputs to measure operating parameters 
such as propagation delays and switching speeds under 
load conditions. 

For high-frequency dynamic testing, the direct-connec- 
tion paths between the pads on the unit under test and 
the probe card’s FET-sensing inputs have to be as short 
as possible. Standard edge cards have long leads and are 
not suitable. If connections are made very near the probe 
bodies on the standard probe cards at 25°C, however, the 
ac probes flex the probe card and move probe-tip posi- 
tions off the pad. On the new prober, a thick probe card 
mounted on the front has zero-insertion-force pins to 
reduce mounting stress so that the probe’s position does 
not change from the original setting when the probe 
assembly is mounted on the dynamic-test head (Fig. 3). 

When a single fixture is used for both dc-parametric 
and ac-dynamic tests, manufacturing throughput im- 





4. Combined testing. This configuration can be used for both dc-parametric and ac-dynamic 
testing. The FET-follower probes are connected as closely as possible to the wafer under test 
in order to avoid stray capacitance. The followers buffer dynamic signals. 
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5. Leakage errors. A leakage measurement 
on input A will be in error because of the input 
probe’s shunting resistance (a). If the input 
pin is programmed to 0.0 volts and Vcc and 
ground levels are shifted as shown in (b), 
however, no error current will flow out of or 
into the FET-follower probe. 
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proves greatly. But such combined testing is seldom done 
with conventional probing assemblies—even at the final 
test. Generally, different test hardware and component 
handlers must be used for the dc-parametric and ac- 
dynamic testing, and the material flows serially through 
the testers. 

Should the special multiprobe test fixture be used, 
however, both types of tests can be done accurately in 
one combined test assembly (Fig. 4) with one caution: to 
avoid the extra capacitance and lead length of relays S, 
through S, during dynamic testing, all FET-follower 
probes were designed for direct connection to the pads of 
the unit under test. Relays S, through S, are computer- 
controlled to provide inputting or sensing functions as 
required for dc testing. FET follower probes, labeled A, 
B, C, and D in the figure, isolate and buffer dynamic 
signals back to discriminator circuits for dynamic tests. 

During nanoampere and microampere leakage mea- 
surements, significant error can be introduced (Fig. 5a) 
by FET-follower probes having even 1 megohm of input 
impedance. But arranging the leakage-test bias conditions 
as in Fig. 5b ensures that both dynamic and static 
testing may be done accurately on digital parts within 
the same test fixture. 


Accelerating infant mortality 


Moving the burn-in step from the board level to the 
component level to the wafer level has several distinct 
advantages. Besides cost savings, burn-in at the wafer 
level may be performed at much higher temperatures, 
thereby accelerating infant-failure modes. 


144 





On wafers picked at random from specific lots, acceler- 
ated acceptance testing may be performed, say, at 250°C 
for 15 minutes in order to identify parametric shifts on 
selected chips containing test transistors. For example, 
for failure modes that require 1.0 electronvolt of activa- 
tion energy, 15 min at 250°C is equivalent to operating 
the chip for about 265 hours at 125°C or for many 
millions of hours at 25°C, depending on the failure 
modes’ activation energy. Class B or Class S chip-reliabil- 
ity levels, which require burn-in for 160 or 240 h at 
125°C, respectively, may be approximated by such accel- 
erated temperature techniques. The equivalent values are 
based on the thermodynamics of chemical reactions, 
called the Arrhenius Equation, in which the rate of a 
chemical reaction doubles for every 10°C increase in 
temperature. 

The advantages gained from an accelerated test—sav- 
ings in time, facilities, and personnel—must be tempered 
by the possible introduction of extraneous failure modes 
from excessive temperature. Each failure mode needs 
careful in-depth analysis to see how it is affected by 
temperature. Also, circuits may need adjustment of bias- 
es and other voltages to prevent incidental damage and 
retain operational ability. 

With such testing, it would be possible to get predicted 
life distribution in hours, rather than in years, of opera- 
tion. Acceptance for selected key stability factors can be 
quickly obtained, low-activation-energy failure modes (re- 


‘sponsible for mortalities) can be rapidly established, and 


checks can be swiftly made on device lots to detect 
process drift or material contamination. . 
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Wideband local nets 





enter the computer arena 





A proposed standard for wideband local networks 
joins three competing commercial products 





by W. E. Burr and R. J. Carpenter, Nationa! Bureau of Standards, Washington, D. C. 


_] Local networks for personal computers have received a 
good deal of attention, but few people know much about 
the work now under way to standardize local-net proto- 
cols and connections for mainframes and supercom- 
puters. Several manufacturers sell wideband networks 
that are now quite expensive—from $20,000 to $50,000 a 
connection—but the timely introduction of a standard 
will encourage the development of custom large-scale 
integrated parts, provide for alternate network suppliers, 
and promote competition in the marketplace. It will 
therefore tend to drive prices down and also extend the 
benefits of wideband broadcast networks to an ever-larg- 
er base of users. 

In the U.S., three such networks with data-transfer 
rates of 50 megabits a second or more are now available 
commercially. Hyperchannel, a product of Network Sys- 
tems Corp., Brooklyn Park, Minn., offers adapters to 
connect it to the input/output interfaces of about 20 
common but diverse supercomputers, mainframes, mini- 
computers, and operating systems, from more than a 
dozen manufacturers. 

The Loosely Coupled Network (LCN), from Control 
Data Corp., in Minneapolis, is the I/O interface on the 
Cyber 205 supercomputer. Adapters are also offered for 
the 1/O channel (Federal Information Processing Stan- 
dard 60) and the Unibus. 

The Computer Interconnect (CI), Digital Equipment 
Corp.’s high-bandwidth local network, connects up with 
the company’s VAX computers. It is the interconnection 
for the DEC “cluster” concept—the Maynard, Mass., 
company’s new thrust in large and high-availability mul- 
ticomputer systems. 

Finally, a fourth wideband local network has been 
drafted by American National Standards Committee 
X3T9.5. This Local Distributed Data Interface (LDDI) 1s 
in fact electrically identical to the LCN, but its protocols 


1. Hyperchannel topology. The Hyperchan- 
nel uses a bus topology; the cable runs 
through an interface card that is part of the 
host system’s port. If any port is removed 
from the system, the whole network comes 
down until the cables are reconnected. 


INTERFACE 
CARD 


PORT NO. 1 
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are really more like those of Hyperchannel and CI. 

All four are back-end networks: they connect comput- 
ers to secondary storage, such as magnetic disks and 
tapes, as well as to nearby computers. They thus form 
loosely coupled multiprocessor systems—or at any rate, 
systems that are loosely coupled when compared with 
those designed with shared main-memory multiproces- 
sors. Even so, they are much more closely coupled than 
open systems, which use general-purpose, comparatively 
slow telecommunications protocols to join widely sepa- 
rated computer systems. 

The closeness of the coupling that any network pro- 
vides has two performance dimensions: latency (the host- 
to-host time delay induced by the network) and band- 
width. In principle, wideband connections are possible at 
any distance, but the speed of light makes latency in- 
crease with distance. Latency absolutely limits closeness 
of coupling for multiprocessor systems that use long- 
distance telecommunications networks. 


A few big computers 


All four of the networks can connect at least 16 com- 
paratively large computers and storage devices over dis- 
tances of less than about 1 kilometer. All of them reduce 
or eliminate collisions by using some version of the carri- 
er-sense multiple-access (listen-before-talk) protocol for 
network arbitration. 

By contrast, lower-bandwidth networks that are orient- 
ed to terminals or work stations can be used to couple 
small computers and peripheral servers with comparable 
closeness but over somewhat greater distances. The wide- 
band broadcast networks described in this article are 
used primarily with large minicomputers, mainframes, 
and supercomputers. 

A broadcast network is any network where one port 
transmits a message and, after a propagation delay, all 
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other ports on the network receive the message without 
intervening storage or switching. Broadcast networks 
may have one channel or two (send and receive) and a 
bus, star, or tree topology. 

Switched networks and rings are two other, fundamen- 
tally different, kinds of local nets. In local networks, the 
propagation delays of switched networks are quite small 
compared with typical packet-transmission times. Hence, 
the number of bits on the fly divided by the packet size 
becomes an index to the “‘localness” of the network. At 
50 Mb/s, with 1 km of cable, there will be some 250 bits 
on the fly, and a typical message in these networks will 
have from 10’ to 10° bits. Viewed in this way, wideband 
nets, too, are local networks because packet sizes are 
typically rather large despite the significant propagation 
delays. 


Match to OSI model 


Although the seven-layer Open Systems Interconnec- 
tion model is commonly used to describe computer com- 
munications, of the four networks discussed only the 
LDDI was originally conceived in those terms. Wideband 
networks are chiefly concerned with the lowest three 
layers—the physical, data-link, and network layers—be- 
cause only they are visible to the actual communications 
medium. Moreover, in isolated local broadcast networks, 
it is Sometimes hard to distinguish between the network 
layer and the one above it, the transport layer. 

The physical, data-link, and network layers each have 
a protocol that communicates with its analogous layer at 
the other network ports by means of the interface be- 
tween the layer and the one that is just below it and the 
services it provides. At the physical layer, communica- 
tion with peers takes place through a shared medium for 
interconnection. 

It is hard to use the OSI model to describe broadcast 
networks because it addresses switched networks—a 
number of switching nodes connected by point-to-point 
connections—rather than broadcast ones. The essential 
concern of broadcast networks is arbitrating the shared 
medium of interconnection, and arbitration is not consid- 
ered in the text of the OSI model. 

The model tabulates functions that may be performed 
at each layer, but in the lowest three layers, only two 
functions are assigned uniquely. Transmission error de- 
tection is assigned exclusively to the data-link layer, 
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2. Looks like the Len. The Local Distributed 
Data Interface (LDDI) and the Loosely Cou- 
pled Network (LCN) use identical topologies. 
A port may be disconnected while other net- 
work participants continue to transfer data. 
End-to-end transmission runs are usually lim- 
ited to 1 kilometer. 


~ 


while routing is solely the domain of the network layer. 
Any partitioning of a system into the lowest three OSI 
layers must rely upon these two points. 

The medium for interconnection physically connects 
the network ports. In broadcast networks, unlike switch- 
ed ones, a single medium interconnects all ports. All 
protocols operating on data that is not checked by the 
message frame-check sequence (FCS) are properly as- 
cribed to a physical-layer protocol, which includes the 
encoding and decoding of data bits to signals suitable for 
transmission. In most carrier-sense multiple-access 
(CSMA) networks—where the medium’s arbitration de- 
pends only on its analog state and not on the contents of 
any data transmitted—the arbitration of the interconnec- 
tion medium is a physical-layer protocol. 

Essentially, the data-link layer’s business is to check 
messages for transmission errors—a function performed 
by the FCS in the wideband networks under discussion. 
The algorithm divides the message by a carefully chosen 
polynomial and uses the remainder as the frame check. 

In principle, error recovery could be performed with a 
forward error-correcting code and would thus be a data- 
link-layer function. In practice, local networks never use 
this technique, because error rates are so low that it is 
more effective to retransmit the occasional damaged mes- 
sage. Address recognition at stations—not a concern in 
switched networks and not mentioned in the OSI model— 
must occur at the data-link layer or above, since the FCS 
always checks addresses. If the message length is delimit- 
ed by a length field checked by an FCS, end-of-message 
framing is also a function of the data-link layer, for it is 
the lowest one that operates on data whose correctness 
has been checked. 


Smarts at the top 


All communications-related intelligence is generally as- 
signed tothe network layer. (This is permitted, though 
not required, by the OSI model.) The network layer’s 
essential business is routing. Since a single broadcast 
interconnection medium needs no special routing func- 
tion, some people argue that in broadcast networks, the 
network layer is null. This contention may be reasonable 
for terminals and for work stations, but all these high- 
performance broadcast networks feature redundant paral- 
lel media to improve performance and reliability and 
automatically route messages around bad paths. It fol- 
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3.New star? The Computer Interconnect 
(Cl) is a star topology. At 70 megabits a 
second, its data-transfer capabilities are the 
best of the four systems, but the transmission 
distance from the star coupler to any port is 
currently limited to 45 meters. 


PORT NO. 1 


lows that there is indeed routing and a network layer. 

It is also convenient to ascribe to the network layer 
other processes requiring intelligence, such as acknowl- 
edgment of messages and retransmission of damaged 
frames. At present, the standards community is very 
much concerned with an “internet” protocol, which fits 
between the transport and network layers and connects 
heterogeneous networks. An internet protocol’s existence 
is not even hinted at in the OSI model, yet many observ- 
ers think that such a protocol includes the whole net- 
work layer. 

Just above the network layer, the transport layer is end 
to end, and its services may operate over several concate- 
nated but dissimilar networks. The transport layer can 
provide such end-to-end functions as lost, duplicate, or 
out-of-sequence message detection. Since local broadcast 
networks provide a complete end-to-end service, they 
tend to make no clean distinction between network and 
transport services. Although these networks frequently 
do provide services that are perhaps on the transport 
level, no distinction between the network and transport 
layers is needed. 


Cable interface 


Two of the four networks, CI and Hyperchannel, use 
baseband signaling, Manchester coding (a self-clocking 
code that uses as many as two signal transitions to send 
one data bit), and a 50-ohm coaxial cable. The hardware 
implementation is comparatively cheap, but baseband 
transmission uses all the medium’s available bandwidth 
for interconnection. 

The LCN and LDDI use an identical interface: broad- 
band signaling on a 75-9 coaxial cable—a scheme that 
employs 180° phase reversal change on zero modulation 
of a 150-megahertz carrier, accompanied by a 50-MHz 
clock. Broadband signaling is slightly more expensive 
than its baseband counterpart yet still uses most of the 
available bandwidth; however, it does not permit the use 
of passive isolation taps. 

Hyperchannel is a bus system that actually runs its 
cables onto and off of interface cards (Fig. 1)— a minor 
disadvantage because connecting or disconnecting a port 
brings the whole network down. LCN and LDDI are bus 
systems (Fig. 2), too, but use passive T-tap power split- 
ters from the main trunk cable. Since trunk signals are 
attenuated by 11 decibels when passing from the trunk to 


Electronics/May 3, 1984 





PORT NO. 2 


PASSIVE 
STAR 
COUPLER 


the drop cables, the reflection caused by an unterminated 
one is attenuated by 22 dB, and disconnecting a port 
usually has no effect at all on the network’s operation. 

However, with Hyperchannel, LCN, and LDDI, any 
discontinuity along the main trunk cable may bring 
down the network. All three are 50-Mb/s buses, and all 
can operate at distances of up to 1 km at 50 Mb/s by 
using high-quality cable. Moreover, Network Systems 
Corp. offers a Hyperchannel repeater that allows it to 
operate at distances of up to 2 km. 

The CI uses a two-cable star topology (Fig. 3). One of 
the cables runs from each port to a passive star cou- 
pler—a transformer—which splits the signal 16 ways, 
back out to each port on a second cable. Distances are 
limited to no more than 45 meters from the center to a 
port, but the data rate is 70 Mb/s. 

One advantage of this approach is the fact that discon- 
necting (or damaging) any cable can affect only one port. 
It is also rather easy to convert the CI to a fiber-optic 
star network with an active star coupler, since only 
point-to-point connections are required. T-taps and split- 
ters, while available for optical waveguides, are generally 
regarded as unsatisfactory. The next generation of high- 
performance broadcast networks will probably use fiber 
optics with a two-channel star topology as well as an 
active center. 


Physical layer 


The physical-layer protocol is responsible for the fields 
that envelop the data-link-layer frame. All four wideband 
networks precede it with a preamble containing a bit- 
synchronizing field followed by a start-of-message code. 
All four follow it with a bit series that has two uses: 
helping to clock the last few message bits through port- 
receiver or message-repeater circuitry and giving the re- 
cipient enough processing time to decide whether or not 
to acknowledge the message. The fields range from 16 to 
72 bits in length. 

With a collision-avoidance arbitration scheme that is 
used by three out of the four networks, the CSMA proto- 
col is strictly a physical-layer function, since only the 
communications medium’s analog state—active as op- 
posed to idle—is involved in arbitration. The LCN also 
uses CSMA/CA but employs link-layer information (a re- 
synchronization field in the last message that is transmit- 
ted) to determine arbitration priorities. For the LCN, 
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4. Bus arbitration. All wideband networks use a variation of carrier-sense multiple access with collision avoidance (CSMA/CA) for arbitration. 
The LDDI scheme shown is representative of all four systems: any port can transmit, but higher-priority ports get the first chance to do so. 


arbitration therefore sits astride the physical and data- 
link layers. 

When busy, all four networks work by measuring the 
time interval after the interconnection medium goes from 
the active to the idle state at the end of a transmission. 
All let the recipient send an acknowledgment of a mes- 
sage immediately after it has been received. 

In each network, the port with the highest priority 
waits long enough to receive an acknowledgment. If the 
medium is still idle, the port transmits. The port with the 
second-highest priority gives the one with the highest 
priority enough time to start its message, and if the 
medium is still idle and there is a message to send, that 
port then transmits, and so on. Figure 4 illustrates arbi- 
tration as performed in the LDDI. 


End to end 


Hyperchannel and LDDI allow the setting of timers 
based on direct port-to-port propagation delays. By this 
means, a linear bus with n ports can be arbitrated in four 
end-to-end propagation delays plus n port-recognition de- 
lays, the time it takes the port to sense a change of state 
in the interconnection medium. Both the LCN and the CI 
separate ports by more than one full round-trip propaga- 
tion delay. With large numbers of ports, Hyperchannel 
and LDDI can arbitrate more quickly than LCN or CI can; 
for 16 or fewer ports and less than 1 km of cable, 
performance differences are insignificant. 

All four of the networks have a “fairness” provision 
that provides for round-robin scheduling when the net- 
work is heavily loaded. The provision must be used with 
LCN and CI, and it is optional for LDDI and usual for 
Hyperchannel, though adapters that do not observe fair- 
ness can be ordered for applications in which a priority 
structure is desired. Hyperchannel and LDDI optionally 
set a wait flag whenever a port transmits an arbitrated 
(as opposed to an acknowledgment) message. Transmis- 
sion of new arbitrated messages is inhibited until every 
port has had an opportunity to transmit—a second timer 
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is needed—and then the wait flag is reset. With a heavily 
loaded network, the effect is round-robin scheduling. 

To every port, CI assigns two slots: one high priority, 
one low. Ports first attempt to transmit on their second 
(low-priority) slot. If a port with a higher priority (lower 
address) transmits before a port waiting for its second 
slot, the second port switches to its first one. Again the 
effect is round-robin scheduling when the network is 
heavily loaded. 


Single arbiter 


One feature of the ClI’s arbitration is the way the 
arbiter ignores the cable except when it actually wants to 
send a packet. A single arbiter then serves two cables, 
and multiplexing is at the very bottom of the physical 
layer. Although a minor blockage results—traffic on one 
cable can occasionally cause a packet sent on another to 
be lost—this means that the incremental cost (at a port) 
of adding the second cable amounts only to line drivers 
and receivers, plus carrier-detection logic. To determine 
each port’s priority and provide for round-robin schedul- 
ing, LCN uses a resynchronization field in the last mes- 
sage transmitted, and every port must store this field. 

LDDI, LCN, and Hyperchannel all let two ports use the 
acknowledgment window at the end of frames to dedicate 
the network capacity to two ports for an extended dia- 
logue. In practice, both LCN and Hyperchannel use this 
feature primarily when the cable serves only as a dedicat- 
ed point-to-point link between a computer and a disk 
with a very high transfer rate. 

Idle computer networks, like idle hands, are up to no 
good. When a CSMA/CA network is idle for a period 
exceeding its arbitration cycle, a strategy for continued 
arbitration is required. 

At the end of the arbitration cycle, Hyperchannel re- 
sorts to a simple CSMA arbitration. If the cable is idle, a 
port that wishes to transmit does so immediately. A 
message collision may then occur if two ports should 
transmit almost simultaneously. The window of vulnera- 
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5. Framed. Of the four networks’ data-link frames, the LDD! proposal originally included an access code like the one in the Hyperchannel and 


the LCN, but the X3T9.5 committee could identify no use for it. 


bility to collisions is one end-to-end signal-propagation 
delay. Since the arbitration mode occurs only after the 
network has been idle for some time, collisions should be 
infrequent and will ordinarily be detected by the FCS at 
the data-link layer. 

Until a CI port has a message to transmit, it pays no 
attention to the network’s state. If the net is idle when 
the station first wants to transmit, it simply waits until 
its second slot time. If the network is still idle, it then 
transmits. Collisions are possible but infrequent. 

LCN and LDDI pursue a different strategy, in which the 
active port with the highest priority is obliged to trans- 
mit a resynchronizing message after the usual arbitration 
period has ended. This protocol keeps the local clocks at 
all ports synchronized and can prevent collisions entirely, 
and with them the small but distinct possibility that a 
message damaged by a collision will pass the frame 
check. However, some network time is lost during re- 
synchronization, and access times for lightly loaded net- 
works will increase somewhat. 


Network determinism 


All these CSMA/CA networks can be “‘deterministic”’; in 
other words, in the absence of noise, worst-case service 
times can be bounded absolutely. Even if collisions do 
occur, they cannot do so again, since the colliding mes- 
sages resynchronize network arbitration. 

The networks have dumb data-link layers, which can 
be implemented conveniently in combinational and se- 
quential logic without a programmable engine. All the 
networks therefore do five things at the data-link layer: 
during transmissions, a source address is inserted and an 
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FCS generated; during reception, the destination address 
and the FCS are checked and a length field is used to 
define the end of the message. The LCN also extracts a 
field to use while arbitrating the next messages. 

Figure 5 shows the four networks’ data-link frames, 
all of which include destination and source address fields. 
The LDDI uses 16-bit addresses; the other networks use 
8-bit ones. Since practical high-bandwidth broadcast net- 
works have far fewer than 256 ports, a single byte suf- 
fices for link-level addressing. However, the OsI reference 
model uses service access points, which are addresses, to 
encode additional information. For instance, if the same 
port and data-link layer serve two different network pro- 
tocols, service access points might be used. Two different 
addresses (service access points) would be assigned to the 
same port, one for each protocol. 

Except for the LDDI, the networks have fields that can 
be used to select higher-layer protocols. The LDDI pro- 
vides for this function by sticking to the OsI philosophy 
of using a larger address space. None of the networks 
makes any provision for extendable addresses or a large 
global (usually 48-bit) address space; all are connected to 
the OSI world only through protocol gateways that do 
not require external address mapping. 

All four networks provide some sort of data-link ad- 
dress filtering before passing received messages to host 
computers. To make it easier to partition the cable into 
independent subnets, Hyperchannel and LCN also use an 
access code that can be thought of as an extension of the 
destination address. 

All four networks also use a length field to find the 
end of message and the FCS. The CI has a 12-bit length 
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field; all the others use 16-bits, but the LCN length is in 
16-bit words. The rest are in increments of 8-bit bytes. 
As a practical matter, at these data rates there is little 
incentive to use blocks greater than 8 kilobytes. With 1 
km of cable at 50 Mb/s, there will be a round-trip propa- 
gation delay of about 500 bit times. 

If an average arbitration takes eight round trips—the 
case for a network with eight ports and the least efficient 
setup for a sensible arbitration timer—arbitration takes 
about an order of magnitude less time than is needed to 
transmit a 4-kilobyte message. It should therefore be 
possible to use 70% to 80% of the raw transmission data 
rate. With 40-byte messages, a 1-kilometer network 
would become saturated at effective data -rates of less 
than 5% to 10% of the raw cable bandwidth. It is the 
propagation delay, not the transmission rate, that limits 
the number of short messages on broadcast networks. 


Say it again 


The networks all provide for acknowledgment of all 
messages, chiefly to detect bad paths as they occur and if 
possible to use another path to reach the destination. In 
both CI and LCN, nonacknowledgments are sent if a 
message has been received properly but buffer space is 
not available. Acknowledgments also facilitate the re- 
transmission of damaged messages, because a way of 
handling duplicate message reception should be provided 
when messages are retransmitted. Hyperchannel, LCN, 
and CI all detect duplicates. 

The X3T9.5 committee has discussed the idea of allow- 
ing LDDI acknowledgment window sizes greater than one 
message in the network-layer protocol currently under 
development (in other words, the idea of using one ac- 
knowledgment message for any number of messages re- 
ceived). The three other networks acknowledge every 
message immediately. Window sizes greater than one 
message would facilitate longer cables and bridges to 
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6. Handshaking. The Cl has higher-level pro- 
tocols that are integral with the host’s operat- 
ing system. It uses a confirmation send mes- 
sage and a status send message to flag the 
completion of a read from mass storage. 


similar networks but would greatly 
complicate error-recovery logic. LCN, 
Hyperchannel, and CI all retransmit 
unacknowledged messages _ several 
times. If they still cannot get 
through, they try a different path, if 
one is available. 

LCN sets up virtual circuits (or con- 
nections) between ports. It also pro- 
vides for a data-streaming mode of 
operation, in which two cooperating 
ports, usually a central processing 
unit and a fast magnetic disk, hold 
the network for an extended period 
of back-and-forth messages through 
the tail-end acknowledgment win- 
dow. Other ports (if present) never 
see the cable idle long enough to 
send an arbitrated message. 

Streaming is used mainly to swap tasks in and out of 
main memory, to and from the disk, efficiently—without 
“slipping” revolutions. A 50-Mb/s trunk lets LCN keep 
up with a 38-Mb/s (four heads in parallel) magnetic disk. 


Lock a buffer! 


In Hyperchannel, the source port tells the destination 
port it should lock a buffer and return a message con- 
taining its control registers. The source port then sends 
its data message, which is acknowledged by the destina- 
tion, and the source port sends a message updating the 
destination’s control registers to indicate that a data mes- 
sage has been sent successfully. Since Hyperchannel sup- 
ports attachment to a variety of heterogeneous computer 
systems and devices, a number of protocols are supported 
above this buffer-reservation/message-transfer level. — 

The CI also supports disk-read operations (Fig. 6) and 
four special services to the higher OsI layers: 
=m Send datagram. With this service, the packet is ac- 
knowledged, but successful buffering of the packet is 
not guaranteed. Protocols above this level suit this ser- 
vice as well. 

m Send message. This resembles send datagram, but 
buffering at the destination is guaranteed or the source 
gets a nonacknowledge. 

m Send data. The virtual address is a 32-bit process 
number plus a 32-bit memory address. The network 
layer may break long requests into shorter blocks, gen- 
erally of 512 bytes. 

m Request data. This service resembles send data but 
requests the CI to read data from memory locations in 
the destination node and send them to a memory ad- 
dress in the source. 

All but the first service require the establishment of a 
logical connection to synchronize message serialization 
and permit lost, duplicate, or out-of-sequence packets to 
be detected. 
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Structured methodology brings order 
to porting the Unix operating system 





Proper organization of the programmer’s development environment 
and new software tools are keys to successful ports 





by Jeff Schriebman, UniSoft Systems Corp., Berkeley, Calif. 


L] Developing software is becoming an engineering task, 
not an art. When a methodology is put to work, it is 
possible to decrease the traditional 12-to-18-month devel- 
opment cycle and transform the programming process 
into a standard engineering discipline. For example, to 
port AT&T Bell Laboratories’ Unix operating system ef- 
fectively to new computers, it is important to first devel- 
op and refine standard software-engineering principles, 
making development as predictable as any other engi- 
neering activity. The next step is to devise software sup- 
port tools that can speed the porting process. The driving 
force in the maturation of software engineering—the fac- 
tor moving it from art to science—is the realization that 
using standardized management mechanisms and support 
tools can maximize productivity. 


Any port in a storm 


As a rule, most operating systems are written by hard- 
ware manufacturers and are machine-specific—that 1s, 
they are intimately tied to the particular hardware fea- 
tures of a particular machine in order to squeeze maxi- 
mum speed or functionality from the software. But this 
intimacy makes it difficult to port the early operating 
systems from one computer to another. The problems of 
porting one of these operating systems may be as subtle 
as finding that an algorithm that ran especially fast on 
the original hardware loses speed when it is moved to the 
new machine. Memory management is another area 
where hardware tends to be intertwined with a particular 
operating system. 

The principal impetus for porting operating systems 
has been users who needed to run existing software on 
different computers without having to recode and hence 
re-debug working code. Unix was created to meet these 
needs. The original implementation on a Digital Equip- 
ment Corp. PDP-11 was quickly followed by a port to a 
32-bit Interdata 8/32; in the process, the machine-depen- 
dent portions of the operating system were identified and 
eliminated wherever possible. C, the language of Unix, is 
fundamental to the operating system’s portability: al- 
though it has all the readability of a high-level language, 
with it the programmer can gain access to the hardware 
(such as registers) required to implement an operating 
system. The C compiler was designed for portability 
from the start, which simplifies the first step in porting 
an operating system. 
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Traditionally, porting is done by a hardware manufac- 
turer interested in selling new or upgraded hardware. It 
is seen as part of the development process, to be done 
once and never again—an assumption that affects the 
investment in the development environment and in the 
software tools for the port. For instance, the architec- 
tures of the development and target machines should 
match, thus simplifying every process from program stor- 
age to cross-compilations. It is important for the existing 
and the new software to be similar as well, to further 
minimize the learning curve for the task. What some- 
times happens, however, is that the development machine 
and environment are not properly suited to the task. 
Time is wasted creating special tools to make the devel- 
opment machine and target machine communicate that 
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1. Supportive system. Providing programmers with a supportive de- 
velopment environment is crucial to a successful port. UniSoft uses a 
VAX central development computer to download new source code 
quickly to targeted machines over an Ethernet network. 
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2. Code checker. The Vchk, or version check program, verifies that the same version of source code running on the central development com- 


puter is also running on the target machine. Such a specialized development tool should be created and maintained by a support staff. 


could otherwise have been used to develop the port. 

After the development system has been defined, the 
next step is to devise a C-language compiler to generate 
code for the target system, a process that can take up to 
six months. Some other tools also are needed, including 
an assembler, debugger, loader, library routines, and 
cross-development tools with which development can 
continue on one machine and testing on another. 

At the same time, such machine-dependent portions of 
the operating system as interrupt handling and stack- 
mechanism and memory-management routines need to be 
identified and rewritten. Once the rewrite is completed— 
a chore that can take from three months to a year—the 
sources can be recompiled for the target system. Then 
debugging begins. 

Debugging a ported operating system typically consists 
of performing a series of tests on the target machine, 
changing some code, recompiling, bringing the object 
code back down to the target system, and starting the 
loop again. Each iteration can take hours. Using disk or 
tape for the transfers can cause serious delays and create 
a bottleneck as testing proceeds. 

After the operating system has been rewritten and re- 
compiled, certain application programs must go through 
the same process. Interpreters, such as the one for Basic, 
tend to be machine-specific to maximize their run-time 
performance, so the source code must be reworked to 
optimize programs for the new environment. 


New porting methodology 


By applying new software technology to the problem 
of porting operating systems, it is possible to create a 
better port, and do it faster, than the traditional proce- 
dure allows. The necessary tools in a good development 
environment result in a less expensive and simpler port. 

The classic solution to providing an adequate produc- 
tion environment—dedicating a large central computer to 
the programmers and transferring information between 
the mainframe and the target systems through floppy- 
disk drives—is inefficient. By replacing the mainframe 
with a network of smaller computers, work can proceed 
much more quickly on the target system because each 
new version of the software can be downloaded automati- 
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cally. At UniSoft, a central DEC VAX minicomputer is 
networked with several 68000-based systems; the 68000s 
are used as targets for specific developments and as test 
beds for new programs (Fig. 1). All the target system 
needs is a small monitor program that can accept data 
from the network, place it in the right memory location, 
and start it up when the transfer is complete. 

The development system should have a_ powerful 
enough central development computer and sufficient disk 
space for the work. In addition, it should have enough 
terminals to accommodate all the developers; a system 
programmer should never have to wait. Moreover, to 
keep the programmers focused on developing software, a 
separate group should develop the tools and handle the 
administration of the development system. The point is 
that programmers should not have to struggle with the 
support environment to get their work done. 

A key element in UniSoft’s approach is a swift and 
reliable file-transfer mechanism operating between the 
central development computer and the target machines. 
Two company-developed Take and Put programs are 
used to up- and download new source code over the 
network rapidly. When the programs are executed using 
the Ethernet networking software on the central develop- 
ment computer and the targets, transfers become even 
simpler because only a few simple commands are re- 
quired to move freely among machines on the network. 

To ensure that the various smaller machines _net- 
worked to the central development computer pull their 
fair share of the load, a front-end to the C compiler 
automatically sends its outputs off to idle machines. This 
not only offloads the central development computer but 
also dynamically checks network integrity. 

Unix comes with a number of useful support tools. 
Lint, a C program checker that checks parameters and 
types, runs on the entire operating-system source code at 
once and verifies that: 

m All functions are called with the right numbers and 
types of parameters. 

= All returned function values are of the right type. 

m All variables are set before they are used. 

m Every function is used. 

m Every declared variable is used. 
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In addition, Lint is a useful debugging tool when inte- 
grating new modules, such as a new device driver, into 
the operating system. 

Another UniSoft program ensures that all ports have 
software identical to the central UniPlus+ source code 
on the central development computer. Vchk interactive- 
ly checks the version and checksum of each module on 
a target system to see that it matches the latest version 
on the central computer (Fig. 2). When Vchk finds a 
difference between the source code on the central com- 
puter and that on the target machines, it generates the 
commands to get the proper modules onto the target 
system, thus automating a time-consuming part of the 
porting and support process. 


Tailoring for performance 


With the right development environment, powerful 
tools, and a standard source for the operating system, the 
programmer has the equipment to meet the real chal- 
lenge: tailoring the operating system to match the new 
hardware. In 68000-based microcomputers, the main dif- 
ference among Unix implementations is in the memory- 
management units, so any code dealing with the hard- 
ware that translates virtual addresses into physical 
addresses usually must be customized. Process-status 
commands also require customization. To handle such 
machine-dependent needs of the operating system, data 
structures in the Unix kernel have been developed that 
tell the program about the features of the physical land- 
scape in the targeted system, including the type of CPU 
and MMU. 

UniSoft, having completed a number of ports, has 
accumulated a library of a wide variety of device drivers. 
When the targeted system requires a new device driver, 
the programmer can look for a model in the library and 
use it as a Starting point. 

Optimizing the Unix file system improves disk and 
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3. Estimating the job. The amount of time 
and work required for a Unix port is directly 
proportional to the amount of new kernel 
code that must be written and tested. Most 
new code must be developed for the memo- 
ry-management units and device drivers. 


CPU throughput in any hardware 
configuration. The file system main- 
tains a list of file descriptors, called 
i-nodes, and a chained list of free 
blocks onto which data can be writ- 
ten. To optimize the spacing of the 
free blocks—that is, to minimize the 
time it takes to allocate and access a 
file—three parameters can be tuned: 
periodicity, interleave spacing for 
free blocks, and logical-block size. 

Preferably, periodicity is the num- 
ber of sectors per cylinder, but if the 
controller loses time switching heads, 
it becomes the number of sectors per 
track. The interleave spacing re- 
quired to handle the free blocks 
(called the gap) needs to be opti- 
mized to minimize the disk’s average rotational latency. 
A new logical file system in Unix System V permits 
selection of either 512 bytes or 1,024 bytes. The new 
1,024-byte file can improve system throughput by 15% 
to 30%, while imposing a modest 5% to 10% penalty in 
disk space, depending on the application. 

The goal of any programming group is to get a prod- 
uct finished and delivered; yet this goal often comes into 
conflict with the need to chase down every little bug. 
Often in debugging, a bug in an operating system will 
turn up a bug in the compiler, which may turn up a bug 
in the assembler, which may turn out to have something 
to do with a hardware peculiarity no one had noticed. 
The key to a successful port is to chase down and fix 
every problem, no matter how slight it appears. 

Scheduling software is always a thorny issue, as apho- 
risms such as “‘software is 90% done 50% of the time” 
and “software is, by definition, late” attest. But software 
schedules can be met when production software engineer- 
ing is separated from development work. When the tools 
and techniques involved in porting are well defined, it 
becomes much easier to predict the time required for a 
successful port. 

Guaranteeing the quality of new ports is much simpler 
with tools that ensure a common set of source code. The 
tailored modules—those dealing with the MMU and de- 
vice drivers—are the only ones needing special checkout; 
the other parts of the operating system and all the utility 
programs have been tested previously in other implemen- 
tations (Fig. 3). Another way to improve the porting 
process is to make the customer as self-sufficient as possi- 
ble. Rather than putting forth the programmers as gurus 
who know all the answers, the manufacturer can invite 
the customer to observe the porting process and become 
familiar with the system. A little familiarity with the 
system goes a long way toward developing the confidence 
to take on some system maintenance. L) 


DRIVERS 


NEW 
DRIVERS 
EXISTING 
DRIVERS 


INCREASING WORK 


153 





Robot specifications 
need to improve by 1990, 
analysis indicates 


Course aims to promote 
safe chemical handling 
in electronics plants 


Auto dashboard 
uses transparent 
plastic pe board 


Program analyzes data 
from chip tests, says NBS 
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Engineer’s newsletter 


In order for robots to gain wide acceptance on the shop floor, their man- 
ufacturers must make several improvements in the near future, maintains 
the consulting firm, Ceeris International Inc., in a new analysis. One of 
Ceeris’s major findings is that the rate at which robots insert components 
is not a key factor: robots are most applicable in low-volume environ- 
ments or for odd-form components, When off-line programming is used, 
accuracy is the primary concern; cumulative tolerances of a system—not 
just of the robot—define real robot specifications. Packaging trends 
implying increased density and the increase in surface mounting also will 
affect accuracy. Further information can be obtained by calling (203) 
434-8740 or writing to Ceeris at P. O. Box 939, Old Lyme, Conn. 07371. 


Whether a facility is turning out printed or integrated circuits, the 
chemicals being handled can be extremely dangerous if misused or if 
personnel lack proper safety training or protective equipment. So J. T. 
Baker Chemical Co. is giving a two-day chemical safety course for the 
electronics industry. The topics include: flammables, etchants, toxic 
materials, insidious hazards, compressed gases, storage, labeling, and 
disposal. A 275-page manual is provided to each attendee and is 
recommended for use in a continuing safety program at the work site. 
Cost of the course, which is given about 10 times per year throughout the 
U. S., is $350 per person. For a course at a firm’s own facility, the cost 
must be negotiated. For details, contact Carrol Morris, J.T. Baker 
Chemical Co., 222 Red School Lane, Phillipsburg, N. J. 08865 or call 
(201) 454-2500. , 


The climate-control panel on at least one 1984 automobile is a 
transparent thermoplastic printed-circuit board containing back-lit 
graphics and membrane switches. The board’s transparent thermoplastic 
material is Udel (polysulfone) from Union Carbide Corp., Danbury, 
Conn. Udel can offer up to 75% light transmission and will accept 
semiadditive electrical circuitry with plated through-holes. The material 
is wave-solderable. The alternatives would have been an opaque panel 
with relatively high-powered incandescent lamps or expensive, compli- 
cated, and fragile light pipes. 


The National Bureau of Standards has developed a computer program, 
STAT?2, that can be used to analyze data from IC test structures on semi- 
conductor wafers. The program addresses the need to analyze, summa- 
rize, and display large amounts of data acquired using automatic test 
equipment. STAT2 reads data into a two-dimensional array; calculates 
the mean, sample standard deviation, and median, as well as contour 
maps on a line printer; makes a numerical map on a terminal; makes a 
histogram on a line printer; and identifies spatial correlations between 
data sets contained in a data base. The program is written in Fortran for 
the standard operating system used on Digital Equipment Corp.’s VAX 
minicomputers, but can be adapted to other systems. To have the files 
necessary to build the program transferred to a user-supplied tape, 
contact Richard Mattis, B356 Technology Building, National Bureau of 
Standards, Washington, D.C. 20234. -Jerry Lyman 


Electronics/May 3, 1984 











PP ay ao 
MB li, 
ei 

Wt, 










wal a | 


Haha tehataltatatatiat yt redederddde na feted COLILLIOELTPOPELIELELEOLE LECCE EI ES alg! 


‘avevee we eee 






eater 





bi anne 





HERE US SpRbstES 












aN manufactures the widest range of cathode _ 
ray tubes for data displays including panelled tubes. 
The application of the panel on the face 
of the tube is the best way to protect the operator 

from implosion injuries. 
The panel by its various antireflective finishes also offers improved 
contrast enhancement. 


The FIVRE panelled tube offers intrinsic protection against 
Hil e)keetrola ime late ol-ViC-Lme-1ne[elateluiliom e-Teliule lace 


FIVRE S.p.A. - Via F. Filzi 1 - 27100 Pavia (Italy) 
TLX 311431 Tel. 0382/303941 





Agents: @ Benelux @ France @ Germany @ Great Britain @ Ireland @ Scandinavian Countries 
Emco (Overseas) Ltd. Secdis - Sedirep Chemelco Ag. Emco Electronics Ltd. Emco (Overseas) Ltd. Emco (Overseas) Ltd. 
(London) 19, Rue de Chartres (Langen/Frankfurt) (London) (London) (London) 
Tix. 946292 92400 Courbevoie Tlx. 415089 TIx. 946292 TIx. 946292 TIx. 946292 


Tel O41/7F7A2lFIw2I229 Ty RAanaRR Tal NRANA/S/TFOFRO oi) ee bc a ee ae Be Oe Tel O1/ 7272222 Tel O1/72723%23222 
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Feed it NEC’S voice 
recognition chips. 


You hear a lot about user-friendly 
machines. But too often, the user 
has to perform a whole series of 
tricks before the machine begins 
to wag its tail. Nobody needs 

that. Busy people want their 
electronic helpers to spring into 


action the instant they hear the 
master's voice. 

That's what voice recognition 
is all about. The user speaks. The 
machine recognizes his voice 
and executes his command. 
Interface is effortless, 
natural, completely on the 
user's terms. 
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And voice recognition 1s includes 
now an affordable optionfor your a 49-bit 
product. With NEC's 3-chip D/A con- 


voice recognition set. Integrate verter 
itinpersonaland businesscom- andad2K 


puters, word processors and bit ROM 
commanders, dataloggers.The for 2lsec- 
applications are endless, the onds of 
market potential explosive. clear, crisp 
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NEC isa leader in voice rec- rate aslowas 
ognition. Our economical 3-chip __1.okbps. 
set forms the core of a speaker- External 
dependent, isolated-word ROMs let you syn- 


recognition system. Referringto thesize as many 
voice patterns in an external I6K- messages as you 
byte memory, the 
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vocabulary: up to 
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cy and accuracy eae 
are enhanced by DP Matching 
NEC's exclusive Parallel 1/0 Processor 
compressed dynam- | _ Host 
ic programming — uPD 
matching system. Processor = uPD7762G 
It's a snap to Inter- System thee. 
face the chips with Controller : 
host computers or 
processors. And it 
only takes a few 
commands to make the hostcom- want. Bus-compatible with the NEC Electronics (Germany) GmbH 
puter execute voice registration, 8080A family, the chip can also be Tey Ooi 000206 Te eee 
vs NEC Electronics (UK) Limited 
recognition, data transfer and connected with other micro- Tel:0698-732-221. Telex:777863 NEC UKG. 
other functions. computers via serial interface. NEC Electronics (France) S.A. 
ee Tel:1-609-9004. Telex:203544 NEC EF F. 
FORMANT VOICE MAKE THE MARKET NEC Electronics Italiana S.R.L. 
____ SYNTHESIS CHIP ____ PERK UPITSEARS. SE 
If you want your machine to Whether youre talkingdesign, § "ysiper Branc a ee 

talk, feed it our wWPD7752AC chip. price or end-user appeal, NEC Telex:22372 HK NEC TP. 
Utilizing formant parameters voice chips have the answer. So Bement hier soase. 
from the vocal tract, this CMOS give your product the power of nie ao 
chip provides efficient voice the verbal communication. And Mountain View Office. Tel: 415-960-6000. 
synthesis at a sensible price. It watch the market perkupitsears, "7e* {0878888 BRET jis 
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Tokyo, Japan 








TEAC Puts More Versatility 








in Data Recording 


The XR-310 and XR-510 data recorders offer 7 and 14 data 
= tracks plus a memo announce channel, respectively, on 
1/2-inch videocassette tape. Thanks to extensive com- 
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unmatched operation ease. Compatibility with the XR-30 
: — and XR-50 gives you greater system flexibility. 
| [@reyaayeloicsiareve)ahico)ilciia(omipics\omanlience)eiceeciieleme PANU) Co 


: Program Loading function sets pre-record conditions. 
Videocassette format with | mcentralized contro! panel with flat-panel switches. illOne- 
extensive microcomputer control. | touch Self-Check function. mBar-graph type LED level 

SS meters. MOptional GP-IBinterface. 






XR-3050/70 | 


Multi-speed, multi-channel capability with easy portability. 















These three portable data recorders provide the 
multitrack capabilities and performance of open 
reel recorders with the convenience of cassette 
recorders. They have four selectable speeds with 
8, 15, and 22 channels, respectively, and use 
1/2-inch videocassette tape. 


M@Wide-bandwidth FM recording system standard, 
DR option available on XR-30 and XR-50. fH Two-way 
(AC/DC) power supply capability with optional DC 
power supply unit. Hlndependent rec/reproduce 
heads for tape/source monitoring. HM Tape servo and 
noise compensation channels. 


TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 


MU.S.A. TEAC Corporation of America, Tel: (213) 726-0303 M Canada R. H. NICHOLS CO., LTD., Tel: (416) 661-3190 HINew Zealand McLean Information Technology Ltd., Tel: 501-801 MAustralia 
Electrical Equipment Ltd., Tel: 597 1155 ll Hong Kong Nissei Sangyo Co., Ltd., Tel: 3-343441-6 lSingapore Nissei Sangyo (S) Pte. Ltd., Tel: 7372011 M South Africa SPESCOM (PTY) LTD., Tel: 836-9181 
@ United Kingdom INTERNATIONAL RECORDERS LTD., Tel: 04227 5959 MWest Germany nbn Electronik GmbH., Tel: 08152/390 MlHolland Simac Electronics B.V., Tel: 040-533725 MBelgium & 
Luxemburg Simac Electronics S.P.R.L., Tel: 02-219.24.53 MlFrance Tekelec Airtronic S.A., Tel: (1) 534-75-35 Mltaly A.E.S.S.E.s.p.a. Tel: (02) 54.64.741-2-3 MSpain Ataio Ingenieros S.A., Tel: 733 
0562, 733 3700 mDenmark Dansk Biner Teknik A/S, Tel: 03-662020 Sweden teleinstrument ab, Tel: 08-380 370 Norway METRIC AS, Tel: (02) 282624 MFinland FINDIP-HAUVULINNA, Tel: 
(90) 505-2255 

» If no distributor is listed above in your area, please contact us directly for further details about our products. 





158 Circle 131 on reader service card Electronics/May 3, 1984 








00°0/U0, IHRE ALL-NEW J-INPU! O-IRAGE 
40 MHz OSCILLOSCOPE FROM IWATSU 





=# H and V axes accurate to within +2 % Frequency response extends # Superb trigger sensitivity 

= CRT with 12 kV accelerating voltage for bright traces beyond 40 MHz rating freezes even low level signals. 

= Three input channels, six traces: an enlarged delayed 
sweep waveform can be displayed for each channel for a 
total of 6 simultaneous traces. Each channel has its own 
position control. 

= Maximum delay jitter of 1/20,000 

= Fastest sweep rate of 10 ns/div 

m Jitter circuitry for stable high frequency signals 
observation. 

™ High sensitivity: 1 mV/div 

= CH 1 signal output: 50 mV/div (into 50 Q) 

# High-stability calibrator with frequency and voltage eee eo FREQUENCY(:) 
accurate to within +1 %. 

= Stable observation of video signals possible = Single sweep: essential if waveforms are to be 

= Traces do not shift when the attenuator is switched photographed. 

= Pushbutton controls for easier operability and improved = Trace rotation control allows compensation for inclination 
reliability. of traces due to terrestrial magnetism. 

= Accuracy guaranteed in temperatures ranging from 10 to = Two probes provided as standard accessories: both 
35°C (50 to 95°F). switchable between 10:1 and 1:1. 

= Variable holdoff for triggering when observing complicated =# Wide range of optional extras for more diverse applications. 
waveforms. = Compact and lightweight: 282W x 152H x 403D mm 

= FIX triggering (11-1/8” x 6” x 15-7/8”), 7.2 kg (15.9 Ibs). 

= Beam finder 


— GFonsn, IWATSU ELECTRIC CO.,LTD. 


YANAGIYA BLDG, 1-10, NIHONBASHI 2-CHOME, CHUO-KU, TOKYO, 103 JAPAN TELEX: J24225 TELEIWA 


RESPONSE(aB) 


= Australia: Electrical Equipment Ltd. (02) 597-1155 m Austria: Universal Elektronik Import GmbH 54 15 88 @ Chile: Importadora Janssen Y Cia. Ltda. 72 3956 

#® England: STC Instrument Services (0279) 29522 m@ Finland: Oy Etra AB 780 122 @ India: Hindustan Instruments Ltd. 6410529 m@ Italy: Radiel Sri (02)213.30.56 
m™ Mexico: Electronica 2000, S.A.5 98 67 02 # Netherlands: Simac Electronics BV 040-533725 m New Zealand: G1.S. Engineering Ltd. 546-745 m@ Norway: 
Solberg & Andersen A/S (02) 19 10 00 @ S. Africa: Ultra Instruments (Pty) Ltd. (011) 786-8025 # Singapore: Mazda Electronics Pte. Ltd. 258-7851 # Sweden: 
Teleinstrument AB 08/38 03 70 # Switzerland: Traco Electronic AG. 01 201 07 11 # West Germany: Wavetek Electronics GmbH (089) 46 50 62 
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NOW-AT LAST 


A Comprehensive Guide 


to Semiconductor 
Strategy in the 80's! 


Executives; Strategic Planners; 
Designers; Technicians; 
Don't Miss This Book 


Custom and semicustom IC's have 
advanced to the center of the forum. Are 
you equipped fo meet the challenges of 
an ever-changing industry? 








Here now Is the authoritative and 
Official transcript from the 
seminar— Custom & Semicustom VLSI: Survival Strategies For The New Era, 





A prestigious panel of industry experts presents up-to- ¢ How is their growth ability accelerated by custom 

date, significant information that probes major techno- IC's? 

logical concerns such as: These questions are ones of survival. And OPPORTUNITY! 
¢ Company benefits by custom design Radical changes in industry result in radical growth for 
¢ Economical appropriateness for tackling custom companies that understand these changes. 


e Evaluation of gate arrays and standard cells . 
+ Alternate processes to explore Let Custom & Semicustom VLSI: Survival 


¢ Suitability of CAD systems to your particular Strategies For The New Era keep you informed. 


company 
Don't hesitate — Order your copy today! 
Custom & Semicustom VLSI: Survival Strategies For The 
New Era is a dependable, knowledgeable source that This significant report is essential to anyone who 


puts exclusive research highlights at your disposal. Offer- acknowledges the value of custom and semicustom 
ing a wealth of information effectively drawn and dia- integrated circuits in today’s changing semiconductor 
grammed, it is an absolute must for anyone who wishes market. 
AO eo Send $150 or your company purchase order to: 
¢ Who is in this market for the long pull, and how to 
qualify for CAD consideration? sp haae as Books 
venue of the Americas 
Who ae ne players now? New York, NY 10020 
e What is their market share? | | |_| Nh 
; ¥ notential? U.S. residents please include local sales fax. : 
What is their present po - Delivery will take 4-6 weeks. “Hh 
e What are their future expectations? Money-back guarantee if not satisfied. i 
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read Electronics first. 


Advertising can be a numbers game. 

And because you sell in the multi-billion 
dollar electronics market, 82% is the number 
that can help you win. Especially because this 
82% is at the top of the buying pyramid where 
your sales really begin. 

Electronics delivers the important people, 
the segment of readership that really is the buy- 
ing cycle. 

That makes Electronics one of the best buys 
in the business. An essential media buy. 

And in Electronics, your advertisement is 
surrounded by respected, world-wide editorial. 
The best kind of environment for your message. 
The kind that sells. 

That’s not all. 

Electronics delivers an exclusive audience of 
cost-effective buyers. By comparison, other pub- 
lications actually duplicate readership. Which 
means wasted budget dollars. 


WV 
e 
a il © $983 McGraw-Hill, Inc. 


Source: Crossley Surveys, Inc. 


And the others focus on readership seg- 
ments where major buying decisions are not 
made. So you end up talking to the wrong 
people. 

That can’t happen with Electronics, because 
it targets the opinion leaders and decision 
makers concentrated at the top of the buying 
pyramid. The buyers that build your bottom line. 

From the top. 
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VLSI packaging dominates the components conference/ 121 
Standard software in silicon moves into real-time systems/ 137 
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3 New Hybrid IC Technologies 
-_ sired Fujitsu 


Unique thick-thin film combination 


T-Square Technology 

Fujitsu’s T-Square hybrid IC is the result of 

a revolutionary advancement in the combina- 
tion of hybrid thick and thin film technologies. 
With the choice of a thick-film or a thin-film 
structure for each circuit, the hybrid IC com- 
bines the low cost of thick-film circuits with 
the high precision of thin-film circuits in a 
single package. This combination is ideal for 
active filters, sense amplifiers, 
and D/A and A/D converters. 4° ; 
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High density through double-sided packaging 


Low-Profile Technology 

Fujitsu pays special attention to the other side 
of the substrate when developing a low-profile 
hybrid IC. Double-sided packaging makes full 
use of both sides of the substrate, resulting in 
a low-profile IC with high packaging density. 
Fujitsu’s low-profile hybrid IC i ‘ both slim and 
compact, optimum for wa 

electronics equipment 
that has to be thin, such 
as car stereos. 





Microcomputer-mounted LSI 


LSI Technology 

From hybrid ICs to hybrid LSls, Fujitsu’s 
breakthrough in high-density hybrid IC tech- 
nology is based on the integration of multilayer 
wiring and fine-pattern forming technologies. 
Fujitsu now produces a hybrid LSI where even 
a microprocessor, ROM and RAM are mounted. 
This multifold increase in | 
capability presents virtually 
unlimited application a 
potential. 
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Fujitsu Limited:-Tokyo, Japan 
Fujitsu Component Europe, B.V.: Rijnkade 19B, 1382 GS, Weesp, The Netherlands, Phone: 02940-18748, Telex: 11966 FUJCENL 
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Inexpensive hand-held digital multi- 
meters, especially imported ones, are 
a dime a dozen. Inexpensive models 
with accuracies rivaling those of 
benchtop digital multimeters are a 
rarer breed. Now, however, Ballan- 
tine’s 314-digit pocket-sized model 
3100A is challenging Fluke’s recently 
introduced 70 series for the portion 
of the market that demands both low 
price and top performance. 
Ballantine would like the 3100A to 
capture one third of the market for 
hand-held digital multimeters, which 
it pegs at over $5 million. According 
to Milton Lichtenstein, vice presi- 
dent of marketing, the low price— 
$129—was possible because the in- 
strument has a low parts count and a 
board layout that requires minimal 
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labor during assem- 
bly. The unit’s key 
components are 
made in the U.S. 
and assembled in 
Taiwan. 

The 3100A hand- 
held digital multi- 
meter uses circuitry 
similar to the USM- 
451 type in the 
U.S. Army’s 34- 
digit multimeters 
and provides eight 
functions. It mea- 
sures dc volts from 
200 mvV to 1 kv full 
scale, ac to 750 V, 
dc and ac currents from 200 A full 
scale to 10 A, and resistance from 
200 1 to 20 MX). The unit’s features 
include a diode-testing mode, a conti- 
nuity beeper, and _ peak-hold 
capability. 

The 3100A’s basic dc-accuracy 
specification is +0.1%, and it can 
measure ac signals out to 5 kHz. 
“The high accuracy is achieved 
through a stable divider network on 
the input attenuator,” says Lichten- 
stein. Also contributing to this accu- 
racy are the unit’s quartz-crystal os- 
cillator and the full shielding of its 
critical circuits. 

For memory capabilities compara- 
ble to those of line-disturbance units 
that monitor power lines, the instru- 
ment’s peak-hold mode goes beyond 


Product introductions at the Boston show 
include a strong round of components 
and shots fired on the instrumentation front 


Accurate 312-digit meter 
sells for only $129 


the touch-and-hold technique; it 
holds the peak value of transient sig- 
nals in a short-term analog memory, 
remembering and displaying the 
highest positive dc or ac root-mean- 
square level reached by the input sig- 
nal. If the signal changes to a larger 
value, the peak-hold memory tracks 
and records the change. 

Surge checker. The peak-hold 
mode can be applied to measure- 
ments of positive-dec and -ac volts 
and de and ac current. No operator 
interaction is required, because the 
mode is activated by a two-position 
front-panel slide switch. The peak- 
hold mode offers a simple way of 
checking ac line surges, peak-motor 
starting currents, and anything else 
where the capture of signals swinging 
through maximum values is desired. 

The unit offers other conveniences 
as well. The continuity beeper makes 
an audible tone, indicating continuity 
when the unit is_ troubleshooting 
printed-circuit-board lands, tracks, 
cables, and circuits. The diode test 
function permits beta checks and ac- 
curate measurements of forward volt- 
age drops across semiconductor di- 
odes and transistor junctions. 

The 3100A can survive a fall. Its 
durable plastic case has electrostatic 
shielding that protects it against elec- 
tromagnetic interference, and it is 
tightly sealed to keep out dust and 
moisture. A combination reversible 
tilt stand and overhead hanger is 
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provided on the back of the case. 
A rotary switch selects all func- 
tions and ranges. To prevent damage 
when the unit bounces around in 
tool kits or in use, its switch, the 
meter’s liquid-crystal display, and 
the input connectors are recessed be- 
low the unit’s panel. For safety, the 
test leads have shrouded contacts to 


fit the recessed input connectors. 

Overload protection is provided on 
all ranges. One 9-V alkaline battery 
will power the meter for a year’s nor- 
mal use. Priced at $129, the 3100A 
can be delivered in one week. 
Ballantine Laboratories Inc., P.O. Box 97, 
Boonton, N. J. 07005. Phone (201) 335-0900 
[Circle reader service number 346] 





PROM burner taps computer for algorithms, 
programs both logic and memory chips 


A universal logic- and memory-chip 
programmer from Varix Corp. han- 
dles a wide range of component 
types, thanks to its ability to tap into 
the intelligence and floppy-disk stor- 
age of personal computers. 

The 3-lb Omni SP0300 can also 
pass along logic- and memory-pro- 
gramming instructions to an at- 
tached automatic chip handler for 
high-volume production applications. 
A 16-bit parallel port on the system 
receives chip-programming  algo- 
rithms from a data base stored inside 
a host personal computer. 

Varix is offering complete pro- 
gramming and development systems, 
bundling the Omni system with a 
Kaypro II portable computer with 
64-K bytes of memory (making use 
of its two internal 8-bit parallel 
ports) or the 20-lb Otrona Attache 
unit from Otrona Advanced Systems 
Corp. of Boulder, Colo. Links to In- 
ternational Business Machines 
Corp.’s Personal Computer are also 
available in the form of host inter- 
face software, a 16-bit input/output 
card, and cable. 

The SP0O300 handles a variety of 
logic and storage circuits, including 
programmable read-only memories, 
erasable PROMs, nonvolatile random- 
access memories, programmable log- 
ic arrays, and Monolithic Memories’ 
PALS. The front panel of the unit has 
three sockets—24-, 28-, and 48-pin— 
which accommodate standard dual 
in-line packages. Adapters plug into 
the DIP sockets, allowing the user to 
program components housed in chip- 
carriers as well as high-count pin- 
grid arrays. 
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“There are a lot of existing pro- 
gramming systems in the market- 
place that have limited RAM capacity 
embedded in them, and when larger 
PROMs and logic chips become avail- 





able, customers have to get hardware 
upgrades,” notes Byron E. Jacobs, 
vice president of marketing. ‘Our 
system is virtually unlimited in mem- 
ory since we use the memory space 
inside the host, paging programs off 
the disk. So the size of chip program- 
ming is limited only by the amount 
of disk storage.” 

In single quantities, the SPO300— 
along with the basic software but no 
computer interface programs or 
host—sells for $5,895. Complete pro- 
gramming systems, bundled with the 


Kaypro, cost $7,895. The Otrona- 


based Omni system will sell for un- 
der $10,000, says Jacobs. Host-com- 
puter interface software for other 
machines is also being provided for 
around $200 to $300. 

Also, the Omni provides a link to 
volume chip handlers from Exatron 
Automatic Equipment of Santa 
Clara, Calif. The Omni plugs into 
Exatron’s Model 2500 five-sort han- 
dler, which is also capable of burning 
PROMs, by a cable that plugs into 
one of the DIP sockets. The Varix 
unit passes on programming signals 
and control commands to the han- 
dler from the programmer, says Ja- 
cobs. This option sells for $10,995, 
including the handler. 

Gang version. Varix is also offer- 
ing a universal gang-chip program- 
mer, the GP1140, which, like the 
SP0300, receives its commands from 
a personal computer host. However, 
the GP1140 can handle up to 11 
chips at a time. It has a base price of 
$6,995. 

Inside the desktop SP0300 is digi- 
tal-to-analog circuitry that changes 
the input from the microprocessor- 
based host to the proper chip-pro- 
gramming voltage and pulse levels. 
The unit can drive programming- 
voltage levels from -—5 to +30 V in 
10-mvV increments. The unit also con- 
tains self-calibration circuitry, elimi- 
nating the need for the user to rou- 
tinely check and set the system. 

The Omni verifies the contents of 
the system’s program buffers against 
the contents of the chip. If a differ- 
ence exists, the system will display it 
on the screen of the host computer. 
Light-emitting diodes on the SP0300 
panel also indicate errors. 

Varix Corp., 122 Spanish Village #608, Dal- 
las, Texas 75248. Phone (214) 620-0925 
(Circle 343] 





Set of microcomputer development tools 
now runs on the IBM Personal Computer 


International Business Machines 
Corp.’s Personal Computer has be- 
come a familiar sight in engineering 
laboratories, where it has found in- 
creasing use in instrumentation and 


design applications. Seeking to take 
advantage of this in-place tool, Kon- 
tron Electronics, a wholly owned 
subsidiary of Kontron Electronik 
GmbH of Munich, West Germany, 
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VP-5730A 


New National oscilloscope with digital display and peak detection 
also gives Yes/No signal judgements. 


You, of course, get all the standard 
conveniences with the new National 
VP-5730A scope. But thanks to micro- 
processor technology, this model also 
thinks for you, remembers for you and 
even makes decisions for you. 


On-Screen Digital Readout 

For easier measurements, the digital 
display shows not only measured wave- 
forms but also trigger point, voltage and 
time differences with two cursor points, 
averaging time and other necessary in- 
formation. Digitally, all at once and all 





on the screen. 


Clear Yes or No Decisions 

Set up your own parameters with the 
cursors for examing input signals and 
your VP-5730A also gives unequivocal 





“OK” or ‘No Way” answers—fast, effi- 
cient measurements which exclude any 
error-prone human judgement at all. 


Peak Detection and Much More 
With the peak detection feature you get 
single-shot and repeat signals for quick 
identification of aliasing, fast pulses and 
glitches, along with clearly displayed 
component signal envelopes. All this 
plus an optional interface (GP-IB) for 
various system applications, an average 
function, storage of repetitive signals, 
linear interpolation in place of dots for 
easy reading, and much more. So make 
the intelligent choice in oscilloscopes. 
Get the model that thinks for you—the 
VP-5730P Intelligent Digital Oscillo- 
scope. From National. 


fNational/Panasonic 


Matsushita Electric Trading Co., Ltd. Industrial Electronics Section, C.P.O. Box. 288, Osaka 530-91, Japan Telex: 522-8771 ‘‘METOSK J”’ 
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has adapted its universal microcom- 
puter development tools to the PC; a 
hardware-and-software package lets 
the PC or PC XT be used as a develop- 
ment system for the Motorola 68000; 
the Intel 8086, 80186, and 80286; the 
Zilog Z80, Z800 and Z8000; and oth- 
er popular microprocessors. 

Chassis, modules. The Kontron 
tools—compilers, assemblers, linkers, 
hardware logic analyzers, in-circuit 
emulators, and programmable-read- 
only-memory programmers—have 
been available for use with the com- 
pany’s own Unix- and CP/M-based 
microcomputers, as well as under its 
older proprietary UDOS operating 
system. In addition, an emulator 
bridge allows the tools to be used 
with Digital Equipment Corp.’s VAX 
minicomputers. In each of these sys- 
tems, a single chassis is mated with 
personality modules that adapt the 
system to the given microprocessor. 

Kontron has now provided the 
hooks that make it possible to use 
these tools with the Pc. The Kontron 
Development Adapter is a hardware- 
and-software package that adapts the 
Pc for designing, implementing, and 
debugging microprocessor software; 
an optional emulator tests the fin- 
ished package for execution on the 
target system. 

The KDA requires an IBM PC or PC 
XT with 256-K bytes of memory or 
an equivalent machine that runs MS- 
DOS and has an internal bus like that 
of the Pc. Kontron says it has suc- 
cessfully used the system with the 
PC-compatible Compaq. The in-cir- 
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cuit emulator, which is sold separate- 
ly, operates through the Pc’s 19.2- 
kilobaud RS-422 port. 

The price of the KDA card with 
interface package to tie it into a PC is 
$1,500. An editor and assembler and 
linker software is priced at an addi- 
tional $2,000. 

Kontron Electronics, 630 Price Ave., Red- 
wood City, Calif. 94063. Phone (415) 361- 
1012 [Circle 340] 





Digital scopes get 
low-cost color plotter 


Norland Corp. 1s offering a portable 
four-color digital plotter for use as 
an option with its Prowler line of 
digital portable oscilloscopes. The 
unit, to be available in 30 days, 1s 
priced at $1,900 including the neces- 


pence e—_rs 





sary interface card for the Prowler. 
For users who have a Prowler al- 
ready equipped with the card for use 
with other options, the price will be 
$150 less. 

The 13.2-lb pen plotter is housed 
in a 16.2-by-12-by-4.4-in. cabinet and 
can produce hard-copy waveform in- 
formation in red, blue, green, and 
black. The plotter, which is being 
provided to Norland on an original- 
equipment-manufacturer basis by Ja- 
pan’s Yokogawa Electric Works, ac- 
cepts 8.5-by-11-in. paper or transpar- 
ency material through a friction-feed 
system. 

Eye grabber. Though the Prowler 
is Offered with a 9-in. (diagonally 
measured) raster-scan display (with a 
512-by-1,024-picture-element resolu- 
tion) in a monochrome version only, 
the ability to produce hard copies in 
color will come in handy in a variety 
of research applications, says Garry 
Williams, Norland vice president for 
proprietary products. When used in 
a report, the plotter’s color output 
will not only simplify the writing by 
making illustrations easier to de- 
scribe, but will also serve as an eye 
grabber, Williams points out. 

While some competitors have re- 
cently offered oscilloscopes equipped 
with color-display monitors, Wil- 
liams says the plotter option offers 
Norland customers an ‘economical 
approach” to color capability short 
of a color display. Norland is investi- 
gating the idea of offering a color- 
display option later, he adds. 

The user, aided by the set of 16 
reconfigurable keys on the Prowler’s 
front panel, will be able 
to plot waveform data in 
a variety of formats. Soft- 
ware, held in read-only 
memory on the interface 
card, allows the user to 
specify the color he wants 
plotted for the axes and 
various traces. Wave- 
forms may be plotted ei- 
ther horizontally or verti- 
cally, for example, with 
one or more to a page. 
An entire waveform can 
be plotted in one color, 
while one or more areas 
of interest on that wave- 
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THE BIRTH 
OF THE BLUES... 











D THE GREENS... 


In all EIGHT different colors 
on the worlds first Multi-Color LCD Modules. 


Here's something to trumpet about— 

the first mass-production of Multi-Color 

LCD Modules (LCMs). We've done it by 

adopting to production our newly devel- 

oped CFE system (Color Filter by Electro- 

deposition). It's another milestone in the 

history of the electronic display, made 

possible by the experience and ad- 

vanced research that makes Seiko IGE 

stand out in the development of LCD 

technology. 

The new Multi-Color LCM combines a 

character-numeral display and color 

graphics to give new vividness, new 

expression to portable data communi- 

cations. 

Features: 

* Big advantages in end-cost/performance 
and availability. 

* Full dot matrix and 4 or 8 color combination 
give more display variety. 

* Ultra-thin, lightweight. Low power con- 
sumption. 

* Fach module highly adaptable to varied 
systems. 

* Custom models made on request. 












































Pita 


Basic Specifications of Multi-Color Liquid Crystal Display Modules 


Pad Beier of _— eg iss oo ew ai Display Color Back Light 
FT1616 160 x 64 105.6 x 42.2 | 170x100x20max. | Bose (OS oise wists, "| Fluorescent Lamp 
eFT2416|  240x64 72064 230 x100x 20max. | 8colors (Blue Green Rea.Black. | Fiuorescent Lamp 


@ FB2416 and FT2416 will be available soon. * Specifications subject to change without notice. 
Basic Specifications of Dot Matrix Liquid Crystal Display Modules 


Mode (Lx Wx T, mm) (mm) Display Characters (mm) Voltage Format 
| M3212 | 186x328x94 | 147.4x16 | 32Charactersx2Lines | 29x41 | 5.0, -5.0% | Parallel __ 
pmaz4 | 2ioxeoxte1 | 62x40 | 92 Charactersx4 Lines | 350x515 | 65 | Serial _ 
[maiz | 1e6xa28xa4 | 147.4x16 | 40 Charactersx2 Lines | 265375 | 60-50" | Parallel 
ee ee 
[geo e0xie7 [tea 63} ru ats | rat baie | se 
[Fasie | 270x7oxie7 | 225x4a_| —‘FullDots——*«|~—~Fulliots. | —<S0em | — 
[Fasc | 200xt0xi29 | 226x7a_| ~-Full‘Dots —*«|~—~Full‘bots | so» | — ‘| 


* Typical Voltage of Vic is -1.5V. * * Built-in temperature compensation circuit. 



























SEIKO INSTRUMENTS & ELECTRONICS LID. 


Components Sales Department: 31-1, 6-chome, Kameido, Koto-ku, Tokyo 136, Japan Phone: (03)682-3781 Telex: 2622162 DSEIKO J 

Seiko Instruments U.S.A. Inc.: 2990 W. Lomita Blvd., Torrance Calif. 90505 Phone: 213-530-8777 Telex: 9103477307 

Seiko Instruments GmbH: Arabella Center 13 OG Lyoner Strasse 44-48, 6000 Frankfurt/Main 71 W. Germany Phone: 0611-6666971~2 Telex: 413045 DSFM D 

Precision Engineering Ltd. Sales Division: Room 901-5, Tower A, Mandarin Plaza, 14 Science Museum Road, East Tsim Sha Tsui, Kowloon, Hong Kong 
Phone: 3-676485, 683160, 683169, 697593 Telex: 40211 PELSD HX 
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form marked by cursors on the 
Prowler can be overprinted or print- 
ed below in different colors. 
Waveforms recorded at various 
times can be stored and plotted later 
in varying colors for easy compari- 
son. Numeric values of points on a 
wave may be marked with tick 
points and printed on the hard copy. 
The Prowler, introduced at the 
Wescon show 18 months ago [Elec- 
tronics, Sept. 8, 1982, p. 224], is of- 


fered in one- or two-channel versions 
with sampling rates of 100 kHz or 20 
MHz. A single-channel 100-kHz unit 
Offering 12-bit resolution and 4-K 
bytes of storage sells for about 
$4,000; a dual-channel 20-MHz ver- 
sion with 8 bits of resolution and 16- 
K bytes per channel goes for approxi- 
mately $8,600. 

Norland Corp., Norland Drive, Fort Atkinson, 
Wisc. 53538. Phone (800) 558-0158 or (414) 
563-8456 [Circle 345] 





24-bit BCD-to-binary converter is accurate 
to within 0.000 1°, accepts 7-digit inputs 


A compact BCD-to-binary converter 
with 24-bit resolution provides three- 
state outputs accurate to within 
0.0001". Natel Engineering Co.’s 
SDB724 converts position informa- 





tion received from ASCII-compatible 
numerical controllers to the form re- 
quired by digital-to-resolver convert- 
ers and position-control devices. It 
accepts the binary-coded-decimal 
digital representation of an angular 
displacement and provides an equiva- 
lent natural binary angular output. 
Three bytes. The SDB724 accepts 
BCD angles up to seven digits long 
(359.9999°) and converts them into a 
24-bit binary output with a resolu- 
tion of 0.08 arc-second (+0.000022’). 
To interface with an 8-bit data bus, 
the three-state binary output is avail- 
able in 3 bytes of 8 bits each. Since 
the BCD-to-binary conversion is en- 
tirely in digital form, it requires no 
timing or control signals, so its con- 
version is limited only by component 
propagation delays. The company’s 
converter module mixes complemen- 
tary-MOS and TTL components to ob- 
tain the optimum balance between 
power consumption and speed. To 
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eliminate the need for special protec- 
tion against electrostatic discharge, 
no input is connected to C-MOS chips 
in the module, the company says. 
Typical applications for model 724 
include code and format conversion 
in I[EEE-488-based instrumentation, 
as well as interfacing between switch- 
es and digital-to-resolver converters. 
The converter’s modular package 
measures 3 by 4 by 4 in. and weighs 
6 oz. The unit costs $295 and is 
available from stock. 
Natel Engineering Co., 4550 Runway St., 
Simi Valley, Calif. 93063. Phone (805) 58I- 
3950 [Circle 350] 





Chip slices data for 
videotex receiver 


Part of a chip set that includes data- 
acquisition and _ video-generator 
chips, the SL9100 data slicer acts as 
a videotex interface and simplifies 
design of videotex receivers. This set 
is intended to receive Teletext and 
Prestel signals, such as those current- 
ly transmitted by station WTBS, lo- 
cated in Atlanta but broadcasting na- 
tionally by satellite. 

Marketed by Plessey Solid State, a 
division of Plessey Trading Corp., 
the slicer accepts composite video 
from a standard TV receiver’s inter- 
mediate-frequency detector and pro- 
vides a serial Teletext data stream 
along with a regenerated 6.9375-MHz 


clock signal to Plessey’s model 
MR9710 data-acquisition chip. It 
also provides a pulse to the compa- 
ny’s model MR9735/MR9740 video 
generators. 

An n-channel-MOS device, the 
SL9100 consists of an input-video 
buffer with a minimum input imped- 
ance of 10 k{) feeding a chroma fil- 
ter positive peak detector and a com- 
parator. The adapter’s output is com- 
pared with the output of the input- 
video buffer by a comparator that 
provides the Teletext data-stream 
output through a buffer amplifier. 
The comparator’s output is also used 
to drive a flip-flop and 4-bit register 


fed by an on-chip oscillator with ex- 


ternal crystal that reconstructs the 
clock signal. Pins are provided for 
the external overtone filter required 
when a third overtone crystal is used 
and for the external capacitors. 

The Teletext data stream and 
clock signals provided by the SL9100 
are checked by the MR9710 for a 
clock run-in of the correct frequency. 
If all is correct, the clock is bit-syn- 
chronized to the data rate with the 
framing code that follows, enabling 
byte synchronization to be per- 
formed. A serial-to-parallel converter 
generates the character codes that 
make up the Teletext message. 

Provision has been made in the 
form of an on-chip universal asyn- 
chronous receiver-transmitter for sig- 
nal reception, through an external 
modem, over telephone lines. Be- 
cause videotex signals are asynchro- 
nous to the TV receiver, a first-in, 
first-out buffer is provided on chip to 
permit the signal to be read out syn- 
chronously by the video generators. 

Video generators. The 525-line 
MR9740 and 625-line MR9736 inter- 
laced video generators are functional- 
ly identical except for their line out- 
put. All three chips provide 24-row, 
40-column displays and have provi- 
sion for half-page expansion. 

The chips also generate a boxed 
clock and header on Teletext and di- 
rectly interface with others in Ples- 
sey’s Teleview series. Also, they pro- 
vide address information to the 
MR9710 for allocated page store and 
the master timing signals used by 
Teleview chips. All can generate a 
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Our disk controllers can interface 
disk drives for Q-bus* Uni- 
bus* and VA X* computer 

7 systems. 
to accommo- 
disk technology, the con- 
troller’s firmware inter- 
SAME for information regard- 
ing the disk drive types in use and emu- 
structures its firmware to identify the 
drives by number of cylinders, sectors 
in each logical unit. Future disk tech- 
nology advances may be handled by 

than entire firmware prom sets. 
Emulating DEC’s RMO2, RMO3, 
controllers are software driver and diag- 
nostic transparent to all DEC operating 


with any of the most popular SMD 
THE date future advances in 

rogates a single switch 
lation modes. Then it automatically 
and heads as well as number of blocks 
changing one inexpensive prom rather 
RM05 or RKO6/RKO7 drives, the MDB 
systems plus UNIX** and TSX*** 


without requiring any modification. 
Available in both Quad and Hex size 
boards, true, transportable media com- 
patibility is maintained with DEC RM 
series drives. 

MDB’s SMD controller line 
includes models capable of handling 
up to 4 physical drives and 8 logical 
drives and capacities up to 2 gigabytes, 
along with a Unibus model on a single 


quad size board, all capa- 
ble of simultaneously mix- TO 
ing drive types 
or emulation THE MDB 
modes. 
This means that 
over 75 different model DISK 
“= CONTROLLER 


drives 
from more 
than 15 manufacturers are available 
to the DEC user without software 
modification. 

Feature for feature you cannot mask 
our superiority in the field. Call us 
today for complete information. 














*Q-bus, Unibus and VAX are trademarks of Digital Equipment Corporation. **UNIX is a trademark of Bell Laboratories. ***TSX is a trademark of S&H Inc. 





THE WORLD'S LARGEST 





INDEPENDENT MANUFACTURER 


ii 
SYSTEMS INC. OF COMPUTER INTERFACES. 


Corporate Headquarters 

1995 N. Batavia Street, Box 5508 
Orange, California 92667-0508 
714-998-6900 TWX: 910-593-1339 
FAX: 714-637-4060 


Available on GSA contract #+4SOOK8401S5502 


Circle 94 for Unibus 
Circle 36 for Q-Bus 
Circle 95 for VAX 
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MDB Systems Europe, Inc. 
9 route des Jeunes 
CH-1227 Geneva Switzerland | 

Tel (41) (22) 439410 Telex 421341 mdb ch 
FAX (41) (22) 439414 


MDB Systems, U.K., Ltd. 

Everitts House 

426 Bath Road 

Slough, Berkshire England SL1 6BB 

Tel. (06286) (67377) Telex 849825 MDBSYS G 
FAX (44) (2812) (3507) 


MDB Systems, Australia 

P.O. Box 384 

Neutral Bay 

NSW 2089 Australia 

Tel. (612) 929-6526 Telex 25631 (DULKA) 
FAX (612) 957-6126 
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composite synchronizing signal for 
reception of videotex signals, and 
they provide an extensive set of dis- 
play utilities. 

The SL9100 is housed in an 18-pin 
dual in-line package and requires +5 
V at approximately 30 mA and +12 V 


at approximately 10 mA. It operates 
across a O°-to-+ 70°C range. Priced at 
$5 in lots of 100, the part is current- 
ly being sampled; volume production 
is planned for June. 

Plessey Solid State, 1641 Kaiser Ave., Irvine, 
Calif. 92714 [Circle 348] 





312-digit hand-held multimeter 
is rugged, safe, and well protected 


Safety was foremost on the minds of 
engineers at A.W. Sperry Instru- 
ments when they designed the DM- 
8010 314-digit hand-held digital mul- 
timeter. Built for professional work 
in the field or in the laboratory, the 
DM-8010 is housed in shock-resis- 
tant plastic able to withstand the 
abuses of everyday service while in- 
sulating the user from shocks. 

In addition, it has overload protec- 
tion on all its 31 ranges. The resis- 
tance ranges, however, have solid- 
state protection (rather than fuses) 
for up to 500 V ac or dc, to protect 
the instrument and user from poten- 
tially dangerous misapplications. To 
further protect the user, test leads 
and their connections extending into 
the DM-8010 are designed to mini- 
mize exposed connections. 

With a basic dc-voltage accuracy 
to within 0.25%, the DM-8010 DMM 
can read seven functions. It measures 
dc voltage from a range of 200 mv to 
1 kv, ac voltage from 200 mv to 750 
V, de and ac currents from 20 MA to 
10 A, and resistances from 20 1 to 
20 MQ). For both ac and dc, resolu- 
tion varies from +100 pV at 200 pv 
to +1 V at 1,000 V. For dc and ac 
currents, resolution varies from +10 
nA at 20 wA to +10 mA at 10 A. 
Resistance resolution is from +10 
mQ at 20 1 to +10 KQ) at 20 MY. 

Low-power ohms. The DM-8010 
comes with a built-in tilt stand, a 
continuity buzzer, Underwriters Lab- 
oratories 1244-type and TL-39 test 
leads, a diode-testing function, low- 
power ohms for measuring in-circuit 
resistance, recessed input jacks, a B-4 
battery, and an F-14 fuse and a 
spare. It has 0.5-in. liquid-crystal-dis- 
play numerals plus polarity indica- 
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tion, and it runs about 200 hours on 
a 9-V alkaline battery. A rotary 
switch and ac/dc selector control its 
functions. An ac-current jaw adapter, 
a high-voltage probe, and a transis- 
tor/diode test adapter are optional. 
Available now, the DM-8010 is 
priced at $84.95. 
A. W. Sperry Instruments Inc., 245 Marcus 
Blvd., Hauppauge, N. Y. 11788. Phone (516) 
231-7050 [Circle 347] 





1,000-W switcher 
fits in 6 by 6 by 16 in. 


Building on the success of the Cool 1 
series of switching power supplies, 
Deltron Inc. is unveiling the Cool 2 
series, a family of fan-cooled, ultrare- 
liable supplies with high power den- 
sities. They feature four to seven out- 
puts with output-power ratings of 
500 or 1,000 w. Measuring 5 by 5 by 
12 in., the 500-W supply puts out 1.6 
w/in’, while the slightly larger 
1,000-w unit, 6 by 6 by 16 in., puts 
out 1.9 W/in’. 


Both units have a tightly regulated 
main +5-V output and auxiliary out- 
puts that are semi- or highly regulat- 
ed thanks to the use of optional post- 
regulators. The supplies with semi- 
regulated auxiliaries are 75% effi- 
cient. Model Q500—the 500-W sup- 
ply—has a 50-A rating on the main 
5-V output. Model Q1000—the 
1,000-w unit—provides 100 A on the 
5-V output. Auxiliary outputs are 
+12, +15, and —24 v. 

Anywhere. With input ranges of 
90 to 132 or 180 to 264 V ac at 47 to 
63 Hz, the closed-frame switchers are 
furnished for use around the world. 
Input surge is less than four times 
the steady-state peak current from 
cold start. A soft-start feature pro- 
tects the unit’s semiconductors. Both 
units have been designed to meet 
VDE 0804 and 0806 Class 1 leakage 
and isolation specifications, the Un- 
derwriters’ Laboratories 478  stan- 
dard, the Canadian Standards Asso- 
ciation 22.2 specification, and Inter- 
national Electrotechnical Commis- 
sion 435 and 380 Class 1 standards. 

The supplies are said to have a 20- 
ms holdup time after loss of nominal 
ac power. Internal mechanisms pro- 
tect them against damage for ac un- 
dervoltage operation. 

Purchasers can choose among 
many options, including a radio-fre- 
quency interference filter to meet 
Federal Communications Commis- 
sion standards, a line monitor, ther- 
mal shutdown circuitry, a cross-regu- 
lation minimizer, and postregulation 
on the auxiliary outputs. Except for 
the main +5-V output, polarities can 
be reversed. 


In small quantities, the 500-w 
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NEW FROTVI |AVVAL ISOUONICS 


Precision Machined —~— |. 
Custom Modules for Microcircuit 
and Microwave Applications 











Only one company can offer you single It also means we can be very flexible in 
source quality control and fast production of working with you to produce parts. For 
custom modules, to your exact specifications, example, we can produce prototypes or small 

Starting with your concept or blueprint. quantities of parts quickly, without the tooling 
Augat//sotronics. : time needed for a conventional production run. 
We've incorporated precision machining And we can also produce small quantities of 
as an integral part of our total manufacturing your part for design evaluation and testing 
process, using four fully-auttomated machine without a major tooling investment. 
centers with off-line programming capability. Single-source quality control for the total 
Precision machining can eliminate many manufacturing process not only saves you time. 
sub-assembly operations, such as brazing, It also assures you of the same kind of 
welding, and soldering. And it enables us to reliability we've been building into all-metal 
Joygoyo[U[ox- ty of- 1g tym (ay- tay 6) 0) 0)-10),’aner- 1) 416) ay 0)- mam hybrid packages for more than 20 years. 








manufactured using those conventional | . = 
methods. : 
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power supply sells for $695 and the 
1,000-W unit for $1,095. Both will be 
available 8 to 10 weeks after receipt 
of order. 

Deltron Inc., P.O. Box 1369, Wissahickon 
Ave., North Wales, Penn. 19454. Phone (215) 
699-9261 [Circle 344] 





Board-connector line 
gets 60-pin member 


The 30/60 connector is the newest 
addition to Viking Connectors Inc.’s 
VSBX series I family of two-piece 
stacking connector systems. With the 
family of connectors, daughterboards 
can be stacked parallel to mother- 
boards with a spacing of 0.5 in., per- 
mitting high-density packaging of 
printed-circuit boards. 

The connector’s 60-contact plug/ 
receptacle brings with it a 32-bit ca- 
pability along with the flexibility of 
adding memory lines. What’s more, 
it incorporates the bridge concept of 
the series I, whereby a smaller plug 
can be mated to a larger receptacle. 
In this manner, the receptacle can 
mate with 36- and 44-contact plugs 
(for 8- and 16-bit modular boards, 
respectively). 

Self-locking. Like the rest of series 
I, the 30/60 connector is compatible 
with board computers from Intel 
Corp. and National Semiconductor 
Corp., easing the addition of special- 
purpose expansion cards. The 


shrouded self-locking design provides 
mechanical support for small expan- 
sion modules, and twin cantilever 
beam contacts ensure an electrical in- 
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terface with short current paths suit- 
ed to high-speed logic applications. 
Electrical operating characteristics 
include a current rating of 3 A maxi- 
mum, dielectric withstanding voltage 
of 1,200 V root mean square mini- 
mum, insulation resistance of 1,000 
MQ), and contact resistance of 0.010 
( maximum. In mechanical specifi- 
cations, mating and unmating dura- 
bility 1s said to be 200 cycles mini- 
mum. Connector mating force is 35 
lbs maximum, and unmating force is 
5 to 30 Ibs. Contact engagement and 
separation force, per contact, is 1.0 
to 10 oz; contact retention force is 3 
lbs minimum. Its ambient-tempera- 


ture range is from —55° to + 122°C. 

The 0.100-by-0.100-in. grid spac- 
ing and low profile suit the connec- 
tor for applications that call for max- 
imum packing density. Among these 
are new 32-bit mini- and microcom- 
puters, printers and other peripher- 
als, and telecommunications, process 
control, and military equipment. 

In 1,000-piece quantities, prices 
range from 9¢ to 12¢ per contact, 
each of which has a 30-in. plating 
of gold on the engagement area. De- 
livery is from stock. 

Viking Connectors Inc., 21001 Nordhoff St., 
P.O. Box 2379, Chatsworth, Calif. 91311. 
Phone (213) 341-4330 [Circle 349] 





Lead-acid battery made as single unit 
with process that eliminates gas emissions 


Using a patented recombination tech- 
nique that eliminates gas emissions 
from sealed lead-acid batteries, Gates 
Energy Products Inc. has_ just 
brought to market an inexpensive 
battery system that is fabricated as a 
single unit rather than built up from 
individual cells. The result is “a 
great cost-savings for customers who 
want to place batteries in their sys- 
tems,’ says Ronald O. Hammel, vice 
president of marketing. 

Dubbed the Cyclon monobloc, the 
rechargeable battery is targeted at a 
wide range of distributed power 
needs in electronics equipment based 
on sensitive integrated circuits. Mon- 
obloc batteries feature Gates’s sealed 
design of spiraling positive and nega- 
tive plates made of pure-lead grids. 
This configuration recombines the 
gases in the battery within a starved 
electrolyte system. 

Near delicate parts. ““Because the 
battery recombines a majority of the 
gases that are given off in over- 
charge, there is no emission of corro- 
sive vapors into the atmosphere,”’ 
Hammel says. Thus the unit can be 
placed next to solid-state memories 
and other delicate components. 

“The distribution of power 
through networks of smaller batteries 
is a growing trend in a number of 
systems,” Hammel notes. “This way, 


one failure will not impact the entire 
system.” The monobloc is also suited 
for a number of low-power comple- 
mentary-MOS applications, including 
telecommunications, portable com- 
puters, instrumentation equipment, 
and mobile robots. 

Initially available in two_ basic 
sizes—2.5- and 5-A-h capacities in 4- 
or 6-V modules—the monobloc pro- 
vides a float-life (where the battery is 
placed on continuous charge until 
needed) of up to 8 to 10 years at 
23°C; its cycle duty (where the bat- 
tery 1s used and then charged) is said 
to be 200 to 2,000 h. In quantities of 
50,000, the 6-v, 2.5-A-h system sells 
for $5.16 each. 

Gates Energy Products Inc., 1050 S. Broad- 
way, P.O. Box 5887, Denver, Colo. 80217. 
Phone (303) 744-4806 [Circle 342] 





Ribbon connector 
uses 0.025-in. centers 


By developing a D-shaped insulation- 
displacement connector with 0.025- 
in. centers for flat-ribbon cable, ITT 
Corp.’s ITT Cannon division has re- 
duced the size of the miniature work- 
horse connector by 50%. Current 
connectors of this type all make use 
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MASTER 


Available ont 


FEI Model: 
FE-5440A Option FH 


Military Nomenclature: 
0-1824/U 


e Increased reliability 
e Decreased weight 
e Extraordinary performance 
¢ Competitive costs 


Dramatic as those accomplishments 
are, the ultimate in timing and fre- 
quency control is all in the day’s work 
at FEI. 








And now, a Hybridized Cesium 
Beam Frequency Standard that con- 
forms to MIL-F-28811 is available for 
shipboard use, and it’s only available 
from Frequency Electronics. 


Thanks to new and improved manu- 
facturing procedures and techniques 
the new Hybridized Cesium Beam 
Standard is lighter...in the same con- 
figuration and volume and exhibits 
an increased MTBF. To say that it 
delivers outstanding performance is 
an understatemenrt...it is accurate to 


LATING OK 
% ignite’ my 
oP 


1x 1011 for life and has an SC-cut 
crystal option for improved accelera- 
tion sensitivity. 


That's why we're the people more 
companies turn to for quartz and 
cesium beam standards, instruments 
and systems...for land, sea, air or 
outer space. 


Call or write today for more informa- 
tion or applications assistance. 


Frequency Electronics, Inc. 

55 Charles Lindbergh Blvd. 
Mitchel Field, New York 11553 
(516) 794-4500 TWX: 510-223-0418 























SURGE FREE 


SURGE ABSORBABLE 
DISCHARGE TUBE 


FOR CIRCUIT PROTECTION 









TYPE SA-7K 


(Actual size) 


@TYPE 





| Breakdown | Insulation}; Maximum | Life 
Type Voltage _| Resistance ae pete vies 
(V)D (Q) KA 

SA-80SS 80+10% |10'°min| 1.0 1000 | 
SA-200SS| 200+10% |10' min 1.0 1000 
SA-80 80+10% |10'°min 1.5 3000 
SA-140 140+10% |10'min 1.5 3000 
SA-200 200+10% {10'°min 1.5 3000 
SA-250 250+10% |10'min 1.5 3000 
SA-300 300+10% |10' min 1.5 3000 
SA-7K 7000 + 1000V|10'° min} —— 5000 
SA-10K /|10000+1000V}10'° min} —— 5000 
SA-180D(3) 180+10% |10' min 2.5 10000 | 


ee 
































SA-180D(3) is a three electrode discharge tube. 
All tubes can be made dark effect redused types which are available 
upon request.,;D is added to the model number, as in SA-80DSS. 


® POINT 


(1)Usable at wider ambient 
condition, especially good , 
under high humidity. = 

(2)Visibility for operation. i 

(3)Compact and easy - 
assembly. i: 

(4)Stable characteristics. | 


®@ APPLICATION 


Computer circuit. 








Do TYPE 
Communication equipment. SA-80SS 
Home Appliance. (Actual size) 


Aircraft and Automobiles. 
MAIN PRODUCT 


NEON GLOW LAMP, XENON FLASH LAMP, 

RARE GAS DISCHARGE LAMP 

MINIATURE: BLACK-LIGHT, UV-LIGHT, 
FLUORESCENT COLOR-LIGHT. 


Elevam 


ELEVAM ELECTRONIC TUBE CO., LTD. 


NO. 17-8 CHUO 2-CHOME OTA-KU, TOKYO JAPAN 
TELEPHONE: 03(774)1231-5 
TELEX: 246-8855 ELEVAM 
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of 0.050-in. cable spacing. 
The Micro/IDC connector helps 
designers of miniaturized computer 


and telecommunications systems 
achieve higher pin densities in small- 
er packages. It and the density im- 
provement cut “cable volume and 
weight, along with the printed-cir- 
cuit-board space requirements, by up 
to 50%,” says Darrell Hadley, mar- 
keting manager of ITT Cannon’s Mi- 
crominiature/Fiber-Optics division, 
in Santa Ana, Calif. The connector is 
meant to accommodate the increas- 
ing use of very large-scale integrated 
circuits, which need more and more 
input/output lines, he adds. 

The Micro/IDC is compatible with 
standard microconnectors on 0.050- 
in. centers and mates with the ITT 
Cannon twist-pin connector. Users 


therefore do not have to 
change connector halves to em- 
ploy the flat cable with 0.025- 
in. centers. It is available in six 
contact configurations: 9, 15, 
21, 25, 31, and 37, as well as in 
three versions: the Micro/IDC 
alone, with the cable, or with 
cable harness. Termination 
equipment is available. 

In fact, a major benefit of 
the Micro/IDC is the ease of 
terminating it. Users can do so 
themselves, “which lowers the 
total package cost,’ Hadley notes. 
The task can be done with an arbor- 
type press in seconds and does not 
require extensive training. The con- 
nector can also be terminated with 
either polyvinylchloride or Teflon ca- 
ble. PVC is recommended for applica- 
tions where temperatures are moder- 
ate, Teflon for use in hotter, more 
hostile environments. 

Selective plating. Hadley says the 
connector was designed to be rela- 
tively inexpensive, a goal ‘“‘achieved 
by using a stamped contact, selective 
plating, and volume production.” 
Priced at $12.33 in lots of 1,000, the 
Micro/IDC is available with standard 
lead times of four to six weeks. 

ITT Cannon, 10550 Talbert Ave., P. O. Box 
8040, Fountain Valley, Calif., 92708. Phone 
(714) 964-7400 [Circle 351] 





Light-emitting diodes put out 160 mcd, 
are housed in four-element arrays 


Dialight Corp.’s Superbright line of 
light-emitting-diode indicators, so 
named because lamps can be had 
with intensities of up to 160 millican- 
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delas, is getting three new series: 
four-element arrays, snap-in indica- 
tors, and circuit-board indicators. All 
come in four colors—red, green, yel- 











Our surface mount »"" 
has redefined the concept of 
time and space. 





















available, and look for our 
forthcoming surface mounted 
Zeners. 

If you'd like to redefine the 
concepts of time and space In your 
application, write or call for free 


And that's without sacrificing an Speeds can be an order of 
iota of the famous General magnitude higher. 
Instrument reliability! Metallurgically bonded at greater 
Our new JEDEC-registered glass | than 600°C, our cost-effective 
passivated silicon SUPERECTIFIERs | surface mount SUPERECTIFIERs 
(1N6478-1N6484 and exceed MIL-STD-19500. 








GL41A-GL41M) are 1 amp, UL Flammability Bai Samples and informative literature. 
50-1000 PRV, leadless, surface Classificationis ¢ fe General Instrument Corporation, 
mounted devices that provide new | 94V-O. Deliveryis “SS Discrete Semiconductor Division, 
Space options, from increased only 6-8 weeks In lots . 600 West John Street, 

surface density to reduced board of 10,000. Fast & es, Hicksville, NY 11801 

size. Component placement recovery version is (916) 763-3098. 


GENERAL 
INSTRUMENT 
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Noise Laboratory is the only exclusive manufacturer of 


noise - related testers and measuring equipment in Japan. 


IMPULSE NOISE SIMULATOR MODEL NS-810A 

@ Pulse voltage:0—2KV @Pulse width: 100ns @ Repetition frequency: 25Hz to 60Hz, supply 
synchronous: 0°—360° @ Dimension(mm): 380(w) X 250(4) x 220(p) @ Weight: 9kg 

ELECTROSTATIC DISCHARGE SIMULATOR MODEL ES-820A 

@Capacity: 150PF+10% @Output voltage:2—25KV @ Peak value of discharge current: 18A+ 
30% at 4KV @Half-value width of discharge current: 30ns+30% 

@ Dimension(mm): 250(w) x 100(u) x 295 (vp) +@ Weight: power part: 5kg, gun: lkg 

VOLTAGE DIP SIMULATOR MODEL VS-830A 

@ Dip cycle: 0.5—99.5 cycles(0.5 cycle step) @Normal cycle: 100—900 cycles(100 cycle step) 
@Dip quantity: 100% @Dimension(mm): 210(w) X 88(H) X 380(0) @ Weight: 4kg 





@ European distributors WANTED ! 
HEAD OFFICE 
3RD FL.,PLAZA MUKOGAOKA, 2662-1, NOBORITO, 


Wes NOISE. TAMA-KU, KAWASAKI CITY, KANAGAWA PREF.,214 JAPAN 
NOISE LABORATORY CO.,LTD. 


TEL.(044)933-4311 TELEX NO. :3842777 NOISEL 
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CUSTOM AND SEMICUSTOM VLSI: mi 
SURVIVAL STRATEGIES FOR THE NEW ERA Brie 


Custom and semicustom IC’s have advanced to the 
center of the forum. Are you equipped to meet the 
challenges of an ever-changing industry? 











Order the official transcript of this seminar, spon- 
sored by Electronics Magazine and Gnostic Concepts 
Inc. for an inside line on the questions of SURVIVAL. 





Send $150 or your company purchase order to: 


Electronics Magazine Books, 1221 Avenue of the Americas, New York, NY 10020 
Please allow 4-6 weeks for delivery. Money-back guarantee. 
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low, and amber—in either diffused 
or water-clear packages. 
All the parts, which dissipate 125 


-mw (100 mw for the red LEDs), 


range in intensity from 12 mcd for 
green diffused models to 160 mcd for 
red and yellow clear parts. The 
LED’s angle of half intensity is from 
20° for clear amber parts to 70° for 
diffused red models. 

Four-element arrays for use on 
printed-circuit boards make up the 
550 line. The TTL-compatible arrays 
have four T-134 LEDs mounted in a 
compact black case. With the four 
elements in one package, designers 
can satisfy requirements for multiple 
lamps at a minimum cost. Also, the 
multiple light arrays facilitate posi- 
tive seating and spacing. 

The arrays, which are compatible 
with the firm’s 550 series of individ- 
ual units, have separately accessible 
leads for each element and _ pre- 
trimmed leads for board mounting. 
Wave soldering can be used to 
mount them on the boards. Priced at 
$2.72 in lots over 100, the four-ele- 
ment arrays are available now, with 
delivery taking about three weeks. 

Snap-in models. The 559 series of 
snap-in indicators can be mounted 
on 0.300-in. centers on panels from 
0.031 to 0.062 in. in thickness. Suit- 
able for computers, instruments, 
communications gear, and medical 
equipment, the LEDs need no extra 
hardware. Their straight terminals 
are suitable for wire wrapping or sol- 
dering. Small-quantity prices are 
$1.46 each for the straight terminal 
type and $1.86 each for those with 
varying-length wire leads. The LEDs 
can be delivered in three weeks. 

The last of the line’s additions is 
the 561 series of circuit-board indica- 
tors, available in six heights. A spac- 
er, which provides for exact align- 
ment during wave soldering, holds 
the LED firmly; no additional fixtur- 
ing or gluing is needed. For correct 
electrical connections, the LED’s 
cathode is clearly identified. In lots 
of 100 or more, members of the 561 
series sell for 76¢ each and are avail- 
able in three weeks. 

Dialight Corp., 203 Harrison Place, Brooklyn, 
N. Y. 11237. Phone (212) 497-7600 
[Circle 352] 


Electronics/ May 3, 1984 


ARE TO MATCH PROWLER’S’ CAPABILITIES 




















Prowler Processing Digital Oscilloscope: One of the 
most versatile and capable hunters on the market. Prowler 
tracks fast signals at speeds up to 20 megahertz, with analysis of 
acquired data at the touch of preprogrammed function keys. 


Split-second precise readings. Instantaneous display. Versatile. 
Powerful. Complete user-prompting with ease of operation 
unlike any other oscilloscope you've used. 


Automate your test sequences with auto program, control your 
Prowler via computer interfaces. 


Norland’s Prowler, a state-of-the-art digital oscilloscope with 
processing, provides you with the best capabilities per dollar 
value today. 


Capture your elusive data with a new breed of digital 


oscilloscope. 
CALL US TODAY FOR A FREE DEMONSTRATION: 
(800) 558-0158 





IN @) od A NE ) connecter, FEE LTE FR mene 


DATA HANDL ING NUMERIC ENTRY PROGRAMMING 


CURSORS _ 


DATA ACQUISITION _ 


Prowler™ Processing Digital Oscilloscope with NORL AND 


acquisition, analysis and output capabilities Coe Pon & Ti 


all in one instrument ——————— NORLAND DRIVE 


FORT ATKINSON, WI 53538 
(414) 563-8456 
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Tomorrow’s one-step 
connectors. 


: Integral EMI/RFI shielding. 
Easy I/O. 


From AMP, right now. 











Our newest idea in I/O comes in a one-piece assembly, already shielded, 
all ready to go. 


One crimp operation terminates flat shielded cable. And applies strain 
ot. relief at two points. And attaches the cable shield to the connector shield. 
. ‘ One operaton. 


And our new SDL connector is as hard-working as it is good-looking. 
Selective gold plating gives it a high cycle life, with easy insertion, 
secure retention, simple release. 


Sensible? You bet: the shielding you need, in an economical 
connector with unbeatably economical one-step application. 


Cost effective? No question about it: it’s from AMP. 






CIRCLE 
NUMBER 


125 


For more information, contact the 
AMP SDL Connector Desk, (717) 780-4400. 
AMP Incorporated, Harrisburg, PA 17105. 


AAINIFP means productivity. 













Shielded Data Link connectors available in 4, 8, 16, 24 Top or side entry pcb receptacles, Round shielded cable 


contact configurations. Insulation-displacing design for complete design flexibility. terminates in just two steps— 
provides redundant contact on each conductor. One. for the conductors, 
Built-in polarization/keying system. one for the shield. 


AMP is a trademark of AMP Incorporated. 


Texas 
make 


As Collins Avionics and Singer-Kearfott 
developed JTIDS*, the new communica- 
tions system for the F-15 fighter, Texas 
Instruments helped solve a severe cir- 
cuitry packaging problem. 

The new system utilizes the most ad- 
vanced chip packaging technology, the 


*Joint Tactical Information Distribution System 


Successful application of high-density 
packaging was achieved in the PC boards 
of the F-15’s new communications 
equipment. T1’s clad metal system solved 
thermal expansion mismatch. This mirror- 
reflection photo shows how ICs were 


mounted on both sides of the PC boards. 


leadless chip carrier. Design objectives 
called for 191 components to be surface 


mounted on both sides of a 6” x 8.5” 
printed circuit (PC) board—and to dissi- 
pate up to 40 watts of power. 

But, during thermal cycling tests, the 
difference in the thermal coefficient of 
expansion (TCE) between the ceramic 
chip carriers and the conventional PC 


Improved reliability in the F-15’s new com- 
munications system (JTIDS) is achieved with 
TI’s copper-clad Invar used to prevent sol- 
der joint breakage on densely populated PC 
boards. TI teamed up with Collins Avionics 
and Singer-Kearfott to meet the demanding 
packaging requirements of the fighter’s 
receiver/transmitter. 





Instruments and C ollins Avionics 
dense circuit reliability soar. 


board caused the solder joints attaching 
the components to the board to break. 

TI’s solution: A composite metal core 
of low-TCE Invar that is clad on both 
sides with copper. Thin, polyimide-glass, 
multilayer boards were bonded to each 
side of the metal, to provide the circuitry 
function. 

With a TCE match between the 
board and the chip carriers, the PC 
boards easily passed the exacting thermal 
cycling tests. 

And the metal core in the board dra- 
matically improved thermal conductivity 
and overall rigidity. 


Solves thermal 
mismatch problems 


As Collins Avionics discovered, the ad- 
vantage of using chip carriers to achieve 
high-density, high-performance circuitry 
also imposes stringent demands for in- 
creased thermal management, structural 
integrity, as well as TCE compatibility— 
demands met by Texas Instruments 
copper-clad Invar. 

By combining TCE compatibility 
with high lateral thermal conductivity. 
And mechanical rigidity. 

All at lower cost than alternate 
approaches. — 


The solution is 
a trilayer metal. 


TI’s process involves roll bonding copper 
foil to Invar—a 36% nickel/64% iron 


COPPER CLAD INVAR SUBSTRATE-NO FAILURES 


TYPICAL 
\\ POLYIMIDE-GLASS BOARD 
\ 


100 §=200 300 400 500 
TEMP CYCLES (— 55 TO 125°C) 


After 540 thermal cycles from — 55° to 
125°C failed to break chip carrier solder 
joints, Collins Avionics halted tests of PC 
board used in F-15 communications sys- 
tem. Reliability goals had been surpassed 
by a wide margin. 


©1983 TI 27-9216 





Effective thermal management is achieved with a copper-clad Invar core that acts as a sup- 
port for circuitry in the PC board. Heat dissipation characteristics of the copper are excel- 
lent, and the Invar contributes rigidity and strength. 





alloy. The bonding to each side of the to heat sinks and covers for multichip ce- 
Invar is accomplished by the same pro- ramic modules, and more. 

cess used to make thermostat metal and 

coins. No adhesives or brazing alloys are A clad remedy 


required to achieve a permanent bond. to packaging challenges 

By varying the ratios of the high 
thermal conductivity copper to the ultra- TI’s innovative clad metal solutions can 
low TCE Invar, the TCE of the clad solve your circuitry packaging prob- 
metal can be tailored to match that of lems—with a variety of materials. 
silicon, alumina, or beryllia. You can get copper-cored electron tube 


materials; nickel-clad stainless steel 
THERMAL COEFFICIENT OF EXPANSION VS. eneon ean materials, copper-clad 
COPPER CONTENT IN COPPER CLAD INVAR stainless steel lead frame materials; pre- 
cious metal, aluminum, and solder selec- 
tive cladding on base metals for lead 
frame and connector applications; 
copper-clad steel, aluminum, and Alloy 
42 wire products; and high-speed preci- 
sion stamping and assembly. — 

In fact, TI—the world’s leading clad 
metals manufacturer—can help you de- 
velop a clad metal solution to many elec- 
tronic materials problems. 

For information, contact 


Texas Instruments Incorporated, 
Matching the TCE of the metal core of a Dept. MMJ903EC, P.O. Box 401560 
PC board to chip carrier ceramic is accom- Dallas, TX 75240. 1-800-341-5202. j 


plished by bonding the correct ratio of 
copper to Invar. 


This material is available in thick- #3 

nesses from 5 to 62 mils (.13 to 1.57 

mm). You can get it in widths up to 24 TEXAS 

inches (610 mm). INSTRUMENTS 
Copper-clad Invar is being developed 

for many other applications: From ground Creating useful products 

and power planes in multilayer boards, and services for you. 


TEEL 
(—65 to + 125°C) 


8 & BERYLLIA 


THERMAL COEFFICIENT OF EXPANSION, ppm/°C, 


0 20 40 60 80 100 
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A.C. and D.C. Input 
¢ Zero voltage switching 
¢ Opto isolation between input and output 
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Matching heat sinks 


19 different models IN STOCK for immediate delivery. 
Write for your FREE RELAY CATALOG. 
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System displays 1,664 by 1,248 pixels 


Work station combines high-resolution fast color graphics 
with 32032-based subsystem for design and simulation 


Although early graphics systems 
promised much, they performed 
poorly—especially when taxed with 
complex applications. Targeting 
high-level computer-aided-design and 
-engineering, Saber Technology’s In- 
- teractive Graphics Computer System 
(IGCS) tackles what the firm regards 
as the shortfalls of those systems. 

L. A. Dorie, Saber’s vice president 
of marketing, says that their current 
deficiencies include “too low a reso- 
lution, which is often made up for by 
various anti-aliasing techniques; low 
brightness, compensated for by dark- 
ened rooms; flicker, frequently mini- 
mized by use of incandesent lights 
instead of flourescent; and big physi- 
cal dimensions.”’ 

Saber’s new video-monitor technol- 
ogy, which according to Dorie offers 
higher resolution and faster graphics 
than competitors do, is the system’s 
heart. The IGCS is backed by a 
NS32032-based processing subsystem 
that uses AT&T Bell Laboratories’ 
Unix operating system. Saber has 
created a fast, state-of-the art ma- 
chine that makes current rivals look 
slow and inefficient, says Dorie. 

Small, sharp pixels. Believing that 
a high-quality video monitor is the 
single most important component of 
a CAD/CAE setup, Saber took current 
technology and improved on it. The 
firm’s own patented Q-SEL amplifier 
circuit helps provide very sharp, 
clear picture elements by putting 
more energy on screen in a smaller 
spot. In fact, the display is bright 
enough to be used in offices with 
fluorescent lights. 

With its proprietary advanced dis- 
play circuit technology, Saber has 
achieved both monochrome and col- 
or resolutions of 1,664 by 1,248 pix- 
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els—2 million pixels on screen with a 
60-Hz noninterlaced refresh rate and 
full grey scale. 

The screen measures 19 in. across 
diagonally, which is regarded as the 
optimum size for CAD/CAE—that 1s, 
the largest one that does not force 
head movement at the typical view- 
ing distance of 18 in. Another advan- 
tage of the IGCS is its small footprint, 
for convenient desktop use. 

The screen’s brightness, speed, and 
resolution are fully exploited in Sa- 
ber’s graphics subsystem. A _ full 
screen can be filled in less than 1 s. 
The image memory has 2 Mb of 
memory per plane, and there are two 
planes per board. A total of four 
boards or planes of memory can be 
accommodated—and an_ additional 
eight in an expanded chassis, for a 
total of 24 planes that can be used 
for different layers of an image or to 
generate 16 million colors. 

For the brains of the IGCS, Saber 
turned to National Semiconductor’s 
32-bit 32032 microprocessor, a five- 
chip set including, besides the pro- 


cessing unit, the following peripher- 
als: the floating-point unit, a memo- 
ry-management unit that supports 
demand-paged virtual memory oper- 
ations, a timing control unit, and in- 
terrupt control unit. Running at 10 
MHz, the processor can deal with 
about 1.2 million instructions/s, and 
the system can use two such proces- 
sors. Along with the floating-point 
processor, “this combination brings 
analysis and simulation capabilities 
to the engineer’s desk,” says Dorie. 

Saber has enhanced the system 
with its own direct-memory-access 
system, which has a data-transfer 
rate of 20 megabytes/s. Since only 
information that has been used most 
recently is kept in random-access 
memory, Other information is moved 
in and out of mass storage as needed. 
The IGCS has two independent disk 
controllers, each on a separate DMA 
channel with its own disk subsystem. 
One is allocated to Unix—the Berke- 
ley version has been chosen—the 
other dedicated to applications. C, 
Fortran, Pascal, and other program- 
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ming languages are offered, and so 
too are many Unix utility packages, 
like the Programmer’s Work Bench. 

In essence, the graphics-interface 
package is based on Siggraph Core 
primitives and such extensions as a 
window manager and access to the 
video lookup tables. The IGCS also 


supports the international Graphics 
Kernel System (GKS) standard. 
Priced from $40,000 to $70,000, 
the Saber IGCS work stations will be 
available in July 1984. 
Saber Technology Corp., 2381 Bering Dr., 
San Jose, Calif. 95131. Phone (408) 945- 
9600 [Circle 356] 





High-speed graphics chip set reduces 
burden on host microprocessor 


Special-purpose microprocessors tar- 
geted at high-speed color graphics 
are beginning to replace the boards 
full of hardware used in existing sys- 
tems to produce real-time simulation 
and animation. The latest comes 
from Xtar Electronics Inc., a 19- 
month-old company whose founders 
gained their experience in the video- 
arcade-game business. 

The company’s two-chip Graphics 
Microprocessor (GMP) and its associ- 
ated Video Shift Register (VSR) cir- 
cuit do not achieve the integration 
level of the recently announced 7300 
Color Graphics Controller chip set 
from NCR Corp., which features 
more than 100,000 transistors on a 
single integrated circuit [Electronics, 
April 19, p. 166]. But Xtar officials 
claim their chip set offers higher sys- 
tem performance. 

Xtar engineering vice president 
Terrence J. Coleman pegs the GMP’s 
speed in drawing lines at 10 times 
that of the widely used 7220 from 
Japan’s NEC Corp., and says it draws 
polygons 100 to 1,000 times faster. 
(NCR puts its chip set’s performance 
at four to five times that of the 
7220.) 

The two-chip GMP—designated 
the X1001 and X1002—will integrate 
about 20,000 transistors on each 
chip. Honeywell Inc.’s Synertek sub- 
sidiary, in Santa Clara, Calif., will 
fabricate the chips for Xtar, using 3- 
yum n-channel-MOs technology. 

The GMP is a 16-bit processor de- 
signed to work in a system with a 
general-purpose host such as a 
68000. (Though any processor may 
be used, operations are simplified if 
the host has a 16-bit data bus.) The 
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host communicates with the GMP by 
loading special graphics instructions 
into a shared memory, or display 
list. These instructions are fetched by 
the GMP, which uses them to draw 
graphics primitives such as points, 
lines, and filled polygons into the 
system frame buffer. 

Workhorse. The system’s host pro- 
cessor must calculate the vertices of 
any polygon to be drawn. But in the 
Xtar system, the GMP relieves the 
host of the burden of the time-con- 
suming pixel-by-pixel calculations for 
drawing into the frame buffer. 

A key to the GMP speed is its ar- 
chitecture, which allows it to fill in 
multiple pixels during a single mem- 
ory cycle. Polygons are drawn one 
horizontal line segment at a time, 
starting at the top of a polygon and 
moving left to right to the bottom. 
Depending on the frame buffer’s size 





and configuration, up to 256 pixels 
in a segment can be drawn during 
one 320-ns cycle, though a 64-pixel 
maximum will probably be more 
typical, says Coleman. Segments of 
64 or more pixels can be drawn at a 
rate of 5 ns/pixel, which compares 
with the 800 ns required to draw a 
single pixel in 7220-based systems, 
he points out. 

The X1003 VSR circuit will be 
built for Xtar by an as-yet unspeci- 
fied supplier using a complementary- 
MOS gate array with a density of 
about 1,000 gates. Multiple vsR 
chips will be used in each system to 
support the GMP. For example, 16 
VSR circuits would be required for a 
typical system offering a resolution 
of 1,024 by 1,024 pixels and the abili- 
ty to display 16 colors simultaneous- 
ly, Coleman says. 

VSR chips serve several functions, 
including control of the data bus to 
the frame buffer and the conversion 
of parallel pixel data from the frame 
buffer into the serial form needed to 
drive a color-palette random-access 
memory. Most systems use a RAM to 
define the color displayed for each 
pixel value that comes from the VSR 
circuits, Coleman says. 

Each VSR can control four 16-K- 
by-4-bit RAMs in the frame buffer. So 
a typical system offering 1,024-by- 
1,024-pixel resolution based on 4 bits 
per pixel would require 16 VSRs han- 
dling a frame buffer made of 64 such 
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Electronics is important to him... 
I'm sure it’s important to me. 
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Ever notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


_ And they’re successful...the first in line to lead an 
Jf important project...the first in line for a promotion. 


It’s certainly not magic. Usually it’s a combination of 
hard work, brains, guts and desire. 


It probably means they read Electronics... regularly. 


Electronics has helped propel many a manager and 
engineer to the front line...to the “leading edge” of 
the industry. And just as we've been providing many 
of your colleagues with the right information, the 
important information—when they need it most—so 
too can we provide it for you. 


Every 14 days an Electronics subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


\/hen you become a subscriber, we'll supply you 
with the intelligence you need to make the big deci- 
sion, or the every day decision to further your career 
and reap profits for your company. For a taste, just 
browse through the issue you're holding. 


But, you really don’t have to believe us. Just ask the 
person who's always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, Electronics, 
P.O. Box 511, Hightstown, N.J. 08520. e149 
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RAMS. Twice the number of VSRs 
and RAMs would be needed to imple- 
ment a 1,024-by-1,024-pixel system 
offering 8 bits of information per 
pixel. This would raise the number 
of colors that can be displayed simul- 
taneously to 256, from 16 in the sys- 
tem based on 4 bits/pixel. (Xtar lists 
the maximum size frame buffer that 
can be handled by its system at 16 
megabytes, which would provide a 
resolution of 2,048 by 2,048 pixels at 
an unlikely 32 bits/pixel, or 2” dis- 
playable colors.) The VSR contains 
circuitry that allows dithering, or the 
filling of polygons with two color 
patterns to increase the number of 
visually apparent colors without add- 
ing frame memory. 

Though the GMP does handle dis- 
play-list RAM refreshing, the Xtar 
chip set does not generate cathode- 
ray-tube synchronization signals or 
video refresh addresses. This task re- 
quires a standard CRT controller 
chip. The Xtar system’s other poten- 
tial shortcomings include an inability 


VOICE AND DATA GROW TOGETHER 


THE SERIAL TELECOM (ST) BUS IS A 2048 MBPS. 32 CHANNEL PER FRAMI 


to do real-time shading of polygons 
for increased picture realism. Unlike 
the NEC 7220, which includes built- 
in routines for circle generation, the 
GMP draws a circle as a many-sided 
polygon, which is a more software- 
intensive approach. 

Xtar plans to offer samples of the 
chip set during the third quarter, 
with production quantities to be 
available before the year is out. 
Though volume pricing has not yet 
been set, samples of the two-chip 
GMP will sell for about $500. Sam- 
ples of the VSR will go for $25 each, 
says Emmett J. (Skip) Powers, Xtar 
chief executive officer. 

Powers expects pricing to follow a 
typical semiconductor-price-reduc- 
tion curve, with the two-chip GMP 
selling for about $45 in quantity after 
three or four years. The VSR chip 
will likely sell for about $7.50 by 
that time. The GMP chips will initial- 
ly come in 40-pin ceramic dual in- 
line packages; plastic versions will ar- 
rive later. The VSR chip will also be 


in a 40-pin package, initially Cerdip 
with plastic versions to come. 

Xtar has already sold an exclusive 
license for use of the chip set in vid- 
eo arcade games. Powers figures the 
chip set’s initial high price will prob- 
ably limit most use to such high-end 
systems aS computer-aided-design 
systems and flight simulators. As the 
price comes down, he expects to see 
the chips used in add-on graphics 
systems for personal computers and 
consumer games. 

Xtar Electronics Inc., 2262 Landmeier Rad., 
Elk Grove Village, Ill. 60007. Phone (312) 
364-4111 [Circle 357] 





Water monitor fits 
in small enclosure 


By way of a chemical process that 
breaks down carbon compounds us- 
ing only ultraviolet light, an on-line 
ultrapure-water monitoring system 


8 BIT PER CHANNEL. SERIAL TRANSMISSION FORMAT SUITABLE FOR 
PCM -ENCODED VOICE OR DIGITAL DATA. THIS ST-BUS FORMAT IS 
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from Anatel Instrument Corp. quick- 
ly alerts makers of very large-scale 
integrated circuits to changes in the 
levels of organic contaminants. 

Instead of using chemical reagents 
or special reaction chambers to test 
samples, the A-100 takes conductiv- 
ity readings to reveal the presence of 
organic carbon inside the same 
chamber where compounds are bro- 
ken down by photoionization. The 
single-stage process reduces the sys- 
tem’s size, so units can be distributed 
throughout a plant, says Robert M. 
Brunk, marketing director. 

Ultrapure water is often used in 
various stages of chip fabrication, but 
as circuit feature sizes shrink, con- 
taminants in water become a poten- 
tial cause of defects that reduce 
ylelds. Today, many advanced semi- 
conductor fabricators produce their 
own high-purity water through mul- 
tistage purification systems, which 
must be monitored. 

When organic compounds in the 
water break down, they oxidize to 






The MT8950 Data Codec 
interfaces slow speed data at up to 19.2 


Kbps (e.g. RS232) to a 64 Kops TDM 


channel format (ST-BUS). 


The MT8964/65 PCM Filter/Codecs 
perform A/D conversion in either A-Law or 
j-Law. Available in 18 pin DIPs, these ICs 
offer advanced system control capabilities 
for PABX and wider applications. 


The MT8980/81 Digital Time/Space 
Switch ICs 

are non-blocking matrices that switch PCM 
encoded voice and/or data at 64 Kbps/ 
channel. The MT8980 matrix is 256 x 256 
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United States: 2321 Morena Blvd., Suite M, San Diego, 


California, U.S.A. 92110 
Telephone: (619) 276-3421, TWX: 910-335-1242 


Canada: PO. Box 13320, 360 Legget Drive 
Kanata, Ontario, Canada K2K 1X5 
Telephone: (613) 592-5630, Telex: 053-3221 
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form carbon dioxide, producing car- 
bonic acid in the solution. This re- 
sults in detectable conductivity 
changes, which the unit measures. It 
can measure the organic compounds 
that cause these changes in quantities 
as small as 10 parts in 10°. Analysis 
cycles take 3 to 5 min. 

Breakthrough. The microproces- 
sor-based A-100 system is a break- 
through in the packaging and pricing 
of a total organic-carbon analyzer for 
the IC industry, says the firm. The 
A-100 weighs a total of 12 Ibs and 
breaks down and measures total or- 
ganic-carbon levels in an enclosure 
about the size of a household fuse 
box. An automatic valve traps water 
in the test chamber, and measure- 
ment data is stored in the control- 
ler’s memory. 

Laboratory-targeted water analyz- 
ers are typically much larger than 
the Anatel system. Many cannot be 
connected directly to water lines and 
weigh as much as 300 lbs in pack- 
ages the size of a footlocker. 


The system is split into two com- 
ponents: a controlling unit and a sen- 
sor. Both units, which are connected 
by an RS-232-C interface, contain Z8 
microprocessors. In addition, the 
controller has a math coprocessor 
and memory chips. 

The control unit—in a_ splash- 
proof panel-mount enclosure—fea- 
tures touch-sensitive switches, light- 
emitting-diode trend-indicator ar- 
rows, a four-quadrant bar graph, and 
alarm. A hard-copy output device 
and an RS-232-C port are optional. 

The system operates from a power 
supply of 115 V ac at 60 Hz or 230 V 
ac at 50 Hz. It can operate in tem- 
peratures ranging from 15° to 40°C 
(ambient) and with water pressures 
up to 100 Ibs/in’. 

In single quantities, the A-100 
costs $9,000. Initial deliveries are 
now beginning; high-volume deliver- 
ies will begin in mid-summer. 

Anatel Instrument Corp., 2200 Central Ave., 
Suite F, Boulder, Colo. 80301. Phone (303) 
442-5533 [Circle 358] 


channels and the MT8981 matrix is 128 x 
128. Both ICs are in 40 pin DIPs. 


The MH89700 Digital Line Interface 
Module 

performs full-duplex digital line interfacing 
at 256 Kbps over 2-pair common telephone 
cable. It offers user access via an 8-bit 
parallel I/O interface or by the ST-BUS, and 
is compatible with 6800 and 68000 
microprocessor series. 


The MH89750 T1 Digital Trunk Interface 


Module 
performs 2-way conversion between the T1 
digital trunk format (1,544 Mbps) and the 

ST-BUS format. 
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The MH89755* T1 Digital Trunk 
Interface Module 

has all the power of the MH89750 with the 
addition of a high speed, 8-bit parallel I/O. 


The MH89785* CCITT Digital Trunk 
Interface Module 

performs 2-way conversion between the 
CCITT digital trunk format and the ST-BUS 
format or a high speed 8-bit parallel I/O. 


Mitel Semiconductor uses ISO-CMOS and 
thick-film hybrid processes to produce 
compact and reliable ST-BUS compatible 
components in a variety of forms. Low 
power consumption and simplified power 
requirements are ST-BUS family traits. 


MH89785 
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Asia: C.D.W. Bldg., 22F 388 Castle Peak Road, 
Tsuen Wan, Hong Kong 
Telephone: 4-636416, Telex: 34235 


™ ®-—Trademarks of Mitel Corporation 
©-—Copyright 1984 Mitel Corporation 






Current and Future “ 
Electronics Dema nd 
at Your Fingertips 





An authoritative and comprehensive 
forecast of changing market demands 
for more than 800 electronics 
products in 13 countries. 


Easy-to-use tables and in-depth 
analyses put the findings ofa 


worldwide research effort in your hands. 


Electronics’ 25th annual market forecast has been up- 
dated and revised to draw a precise profile of current 
and future demand for electronics products in the 
USA, Western Europe, and Japan. The 1983 edition 
features 22 additional pages of market-estimate and 
growth-rate tables. 


An essential tool for anyone seriously concerned about 

developing trends in the electronics market, this 63- 

page report presents detailed data on the outlook for 

845 electronics products in such categories as: 
*semiconductors * components * communications 
equipment ® data-processing and office equipment 
¢ industrial electronics * consumer electronics ® test 
and measuring equipment 


Gives you instant access to the exclusive re- 
search findings of Electronics’ highly experi- 
enced editors. Topics covered include: 

° U.S. response ranges and compound annual 

growth rates for 1981-1986 

¢ U.S. and Europe report research methodology 

* Economic outlook for U.S. markets 

¢ Country-by-country, product-by-product market 
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estimates for Belgium, Denmark, France, Italy, 
the Netherlands, Norway, Spain, Sweden, Switzer- 
land, United Kingdom, West Germany 


Encompasses a vast range of vitally important 
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U.S. market estimates and growth rates for * semiconduc- 
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6% of Engineering 





Managers who buy, use 


Electronics to assess 
industry developments. 





Put your advertising in front of the eyes of the 
Engineering Managers who authorize purchases 
and directly influence their company’s buying 
policies. 

Do it while they access industry develop- 
ments in Electronics Magazine. The perfect place 
for your message. 

Important people read the best editorial. 
That’s the difference between Electronics and the 
rest of the field. Electronics delivers the top of the 
buying pyramid. 

Controlled circulation publications would 
have you believe every company consists of en- 
gineers who are all buying agents. Electronics 
gives you the portion who really are. That makes 
Electronics the best media buy in the business. 

What’s more, with Electronics you’re sur- 
rounded by a selling environment where the 
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most respected editorial creates the mind-set 
your products need. An environment that maxi- 
mizes your message. 

And because Electronics targets the opinion 
leaders and decision makers at the top of the 
buying pyramid that means sales. In the final 
assessment what Electronics does best is sell. 


JANUARY 13, 1982 


Minicomputer matches mainframe throughput / 155 
Extending local networks with microwave links / 164 
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WEREN'T THE FIRST TO FLY. 
‘IRST NOT TO CRASH. 


December 17, 1903. As Wilbur and others look 
on, Orville eases the Kitty Hawk Flyer down to 
the first soft landing in history. 

Why did the Wright brothers succeed? 
Because while others were busy jumping off 
cliffs, the Wrights were busy conducting expert- 
ments. They built a wind tunnel. Collected data. 
Tested hypotheses. And went down—gently— 
into the history books. 

At Priam, we build high-performance disc 
drives the same way. Instead of pushing far-out 
technologies to the very edge, we take the most 
advanced technology and make sure it works. 
It’s acommitment that has made us the leading 
U.S. manufacturer of high-quality 8’’ voice-coil 
Winchesters—from 35 to 500Mb. A commitment 
we're now making to our new 86Mb 514" drives 
as well. It’s why we provide total, industry- 
standard interface support, including ST412, 
SMD, ANSI, SCSI, IPI-3, and our own Priam 
interfaces. And it’s why we've just opened a new, 
automated production facility, one of the largest 
and most modern in the OEM world. 

Whatever your disc drive needs, look to 
Priam. You can trust us not to crash. 
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JUST THE RIGHT DISTANCE FROM 
THE LEADING EDGE. 


20 West Montague Expressway, San Jose, CA 95134 
West Coast (408) 946-4600; East Coast (617) 444-3973 





New products 


Computers & peripherals 


Compact office 
system runs 
at 0.85 MIPS 


Although it is the bottom-of-the-line 
version of a range of office-style su- 
perminicomputers, the Harris 60 de- 
livers up to 0.85-million-instruction- 
per-second performance in single-pre- 
cision work and 0.81 MIPS in double- 
precision, aS measured by the 
Whetstone benchmark programs. To 
achieve superminicomputing capabili- 
ty in a compact size, the machine’s 
processor incorporates very-large- 
scale integrated and LSI circuits, cus- 
tom gate arrays, and 256-K random- 
access-memory chips. 

The system handles multiuser ap- 
plications for distributed computing, 
data processing, engineering work 
stations, and office automation. Ca- 
pable of supporting up to 32 interac- 
tive users, the Harris 60 performs 
decision-support, computer-aided-de- 
sign, and software-development ap- 
plications simultaneously. 

The basic system includes a two- 
board central processing unit; a com- 
munications controller; an 80-mega- 
byte, 8-in. Winchester disk drive; a 
23-megabyte, '4-in. cartridge-tape 


drive; an operator communications 





192 


terminal as a systems console; and 
the virtual operating system. A cache 
option in the Harris 60 cuts memo- 
ry-access time and typically improves 
performance by 20%. 

First shipments of the Harris 60 

are scheduled for June. The system is 
priced at $69,500. 
Harris Corporation, Computer Systems divi- 
sion, 2101 W. Cypress Creek Rad., Ft. Lauder- 
dale, Fla. 33309. Phone (305) 974-1700 [Cir- 
cle reader service number 361] 


Trio of color monitors offers 
choice for small computers 


Intended for personal and small busi- 
ness computers, the model DT-S101 
color video monitor displays 40 char- 
acters by 25 lines of text. The moni- 
tor features a switch that eliminates 
chroma to provide white letters on a 
black background. 

A companion red-green-blue dis- 
play, the DT-H103, can _ reverse 
background color and _ characters 
when a button is pushed. Its resolu- 
tion is 640 by 480 picture elements. 

A desktop teletext display system, 
the DT-M140, features a cathode-ray 
tube with composite RGB. The 
square-cornered, 14-in. diagonal CRT 
produces an 80-character by 25-line 
display. 

Available now, the DT-S101 is 
priced at $330, and the DT-H103 
goes for $753. , 
Panasonic, 1 Panasonic Way, Secaucus, N.J. 
07094. Phone (201) 348-7183. [Circle 364] 


Head-cleaning software 
gives directions on screen 


A floppy disk for head cleaning also 
provides cleaning instructions on 


screen for the International Business 


Machines Personal Computer and 
the Apple IIe/II Plus, and another 
version is designed for the Atari 800 
and 800XL and the Commodore 64. 

When loaded in a computer and 
booted, the disk gives instructions on 
the screen for selecting which disk 
drive is to be cleaned and how to 
prepare a separate cleaning disk for 





placement into the disk drive. The 
program runs the read/ 


write heads on an unused band of 


the cleaning disk for 30 seconds, 
shuts off the disk drive, and keeps 
track of how many cleaning cycles 
are left on the disk. 

Available now, a kit that includes 
two disks, a reusable disk jacket, 
head-cleaning spray, and instructions 
is priced at $39.95 
Nortronics Company Inc., 8101 Tenth Ave., 
North Minneapolis, Minn. 55427. Phone 
(612) 540-8674 [Circle 368] 


Fault-tolerant minicomputer 
uses 68010 microprocessor 


Designed for fault-tolerant opera- 
tion, the Parallel 300 minicomputer 
has a redundant architecture with all 
vital components—including proces- 
sors, power supplies and _ battery- 
backup systems, disk drives, and disk 
controllers—duplicated. By simply 
removing thumbscrews, nontechnical 
people can replace any faulty ele- 
ment. Until this is done, backup 
hardware keeps the system running. 

The system’s coupled pair of paral- 
lel processing units uses Motorola’s 
68010 virtual-memory microproces- 
sors running at 10 MHz without wait 
states. There are two Winchester 
disk drives and disk controllers, and 
all data is written on both disks. 

Priced at $75,000 for the end user, 
production versions of the Parallel 
300 will be available in late May. 
Parallel Computers, 3004 Mission St., Santa 
Cruz, Calif. 95060. Phone (408) 429-1338 

[Circle 365] 


Graphics unit for IBM PCs 
generates 35-mm slides 


A business graphics system called 
Samurai, which can be plugged into 
an International Business Machines 
Corp. Personal Computer, produces 
35-mm slides with a resolution ex- 
ceeding 4,000 lines. The system con- 
sists of a self-contained 35-mm film 
recorder weighing 50 lbs., a single 
graphics processor board that plugs 
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Now RCA can tum you into a 
pemicustom designer in 3 days. 








Megachange at RCA: 


ify 
3 


tibiae 
iii i 


Your instructor begins your semicustom training by teaching 
you how to use MIMIC, our logic simulation program, and 
introducing you to RCA gate arrays and PaCMOS™ standard 
cell libraries. 


If you think of Semicustom ICs as semi- 
confusing, semi-time consuming and semi-tough, 
here's some welcome news from RCA: In just 
three days, we can show you howto put CMOS 
semicustom to work, giving you enormous advan- 
tages in size, parts and assembly costs, power 
consumption, reliability, soeed and security. 

If youre an engineering manager or a design 
engineer, RCA can teach you to design semicus- 
tom circuits in just three days. In fact, if you bring 
your circult idea to our training class, you could 
have a verified circuit diagram to show your man- 
agement in only nine days. 

That's because RCA has the easiest design 
automation system onthe market today, accora- 


Ing to customers who have compared all the major 


Suppliers. 

Our exclusive designer-friendly software Is 
easy to learn and to design with. And the simple 
elegance of the RCA system results in a very high 
rate of first time Ssuccesses—virtually 100%. 

We sell finished ICs, not software. 

At RCA, we make money selling production 





Seeeahtnte: 





You input your own design to MIMIC, assisted by the train- 
ing instructor, who provides an engineering evaluation and 
recommendations on your design. 


quantities of successful ICs. There's no need to 
buy expensive design software and a sophisti- 
cated engineering workstation because we can 
provide you with convenient and confidential facill- 
ties to use while you're designing. Or you can 
design directly from your own facility using readily 
available terminals. But if you do wish to use an 
engineering workstation our libraries are being 
made available for a modest annual $300 lease fee. 

We do everything we can to keep develop- 
ment costs to a minimum. We even offer our train- 
ing course at a break-even fee that includes 
hundreds of dollars in take-home materials. We d 
rather make money on repeat orders, year after 
year, than a one-time profit. 

Standard cells plus gate arrays. 

RCA offers a broad selection of CMOS gate 
arrays and standard cells. Our range of technolo- 
gies includes 3u to 5u geometries, in bulk silicon, 
double level metal (DLM) and silicon-on-sapphire 
(SOS). Our gate arrays range from 250 gate com- 
plexity to 6,000 gates. And the RCA Standard cell 
libraries Include over 300 verified cells in soeeds 


Call: Hamburg. 49-4106-6130: London. 44-03-2785511: Paris, 33-3-946-5656: Hong Kong. 8-52-3-723-6339; Sao Paulo, 55-11-210-4033 








Your completed design may be tested and verified using pro- 
grams such as this wave form analysis. From your own loca- 
tion you complete the documentation package and return 
your design to RCA for tooling and fabrication of prototype. 


from 3ns to 20ns and up to 4500 gates. 

Of course, all our circuits are in CMOS, which 
was invented by RCA. 

Second sources second-to-none. 

Second sourcing is a very touchy subject for 
most semicustom suppliers. RCA offers one of the 
few ‘true” second sourcing agreements in the 
industry. RCA 50,000 Series is alternate sourced 
by LSI Logic using direct transfer of custom mask 
tooling and test programs between both suppliers. 
So there’s no need to redesign on another system 
to have asecond source. In standard cells, RCA 
has recently completed a joint development 
agreement with Silicon Systems to create a new 
library of digital and analog standard cells. 

Remember too, when you're linked to an 
establishment like RCA, second sourcing Is not as 
critical as when dealing with less established sup- 
pliers. Many satisfied customers currently use 
RCA as a sole source. 

Guaranteed success says it all. 

We believe RCA semicustom systems and 
software are unsurpassed in the industry. First time 


Changing to serve you better. 


emicustom simplified. 











Typically by the ninth day, you can show your completed cir- 
cuit design to your management. RCA has already audited 
the design package, placed, routed and optimized for bond- 
ability, verified critical path timing specifications and pro- 
vided you with a layout and specifications for final approval. 


success is virtually assured. RCA takes responsi- 
bility for supplying product that meets the simula- 
tion signed off by RCA and the customer. And we 
guarantee that if reiteration is required due to an 
RCA error, RCA foots the bill. 

Strategic partnering: to have and to hold. 

RCA has made a commitment to be a leader 
in CMOS semicustom. Semicustom is our priority, 
commanding resources, research and respon- 
siveness to your needs. Where we share mutual 
goals for growth, RCA can introduce you to our 
strategic partnering capability, working side by 
side to match our resources to your needs and 
future plans. 

Megachange at RCA. 

Semicustom Simplified is just one example of 
the big changes taking place at RCA. Our new 
Total CMOS Logic Service offers you one-stop 
shopping for QMOS high-speed CMOS logic, 
memories, micros, peripherals and High Re! com- 
ponents. All with RCA quality, RCA reliability, and 
RCA competitive prices. 








RCA: A megaforce in 
CMOS semicustom. 


me)mante)ac=mlaliolanar-lece)ane) 
Semicustom Simplified 
fco)naln \OyaeE-lalek-Keal-lare 
to win a tuition- free trai 
ale Keele e-(e)m\.eleke) ay 

oro}anleycla\amilinelelacaromele 
iness reply card below. 


meV ilarekean@eiele\- ar 
1984. Or call toll-free 
(800) 526-2177. 








C) Please enter my name in the drawing. 

1 Send me more information on RCA Semicustom. 

(I’m interested in your 3 day training course. Please 
send me the schedule and a registration form. 


IN THE 
UNITED STATES 


NO POSTAGE 
NECESSARY 
IF MAILED 


I'm now using these semicustom products. 
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Get Ahead of the VLSI Test Game 


Ando Delivers Cost-Effective 256-Pin IC Testing At Real 4OMHz Speed 


Testing random logic VLSI chips some of the reasons: display for debugging. Like 
and memory and linear IC's? The @Real test speed: Ando has reliability and compactness. 
name of the game is through- more than just clock speed—. So score a few points with 
put. And that’s just where Ando we actually test as many aS 256 your boss—and the accounting 
can help you roll up the score. pins at up to 40MHz. department. Call or write Ando 


Ando testers feature parallel Variety: Testers for random to find out 
testing of many devices at the logic IC's, VLSI memory chips, — how youcan SEMICON/West 84 
same time. And all our testers, even analog IC's. get ahead se aed eee 
auto-handlers, even our unique e Versatility: All Ando testers of the game. nemcenassT aves 
cable-free connectors, are de- are ready for expansion into a ae 






signed to be compatible with distributed test hierarchy. All 





each other—so your line runs 
more smoothly, efficiently. It all 
adds up to more chips tested— 
and a better throughput tally. 
But throughput isn't every- 
thing; on a per-chip basis, you'll 
find Ando testers can actually 


use the same programming 
language. And all are ready for 
ANDONET, the networking 
Capability that speeds test, 
production or availability oo Fine 
data across town or across — | | _# 
the ocean—in real time. "eH 





e And a few other littie 
things: Like a color graphic ° 


lower your charges for testing 
and development. Here are 


QANDO 





ANDO ELECTRIC CO.,LTD. 
19-7, Kamata 4-chome, Ota-ku, Tokyo 144 Japan Phone: (03) 733-1151 Telex: 246-6425 Cable Address: ANDELEC TOKYO 


ANDO CORPORATION 
2022 Bering Dr., San Jose, CA 95131, U.S.A. Phone: (408) 287-2636 Telex: 172709 ANDO SNJ 


ANDO ELECTRIC EUROPE OFFICE 
“Rivierstaete” Amsteldijk 166, 1079 LH Amsterdam, Holland Phone: 020-447891 Telex: 18514 ANDO NL 
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The Tough 

New Kid Beats 
te Ol’ Boys’ Price 
and Delivery on 
Quality Power 
Transformers 

























Prem has taken on the OI’ Boys 
head-to-head. And you come out the 
winner. Prem stocks the same low 
profile, three-flange designs and 
delivers fast with consistent, 
reliable quality. Why pay more? 
Check out Prem’s prices today, 
you'll find it’s nice having someone 
in your corner for a change. 


Power Transformer 
Catalog with 
Cross-References 


Other Magnetics Catalg@ 
Sheets also available 


PREM 


MAGNETICS, INCORPORATED 
3521 North Chapel Hiiiiii@ea 
McHenry, IL 60089 

TWX 910/6425gGS 
(815) 385eeoe 
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CIRCUITS AND SOFTWARE 
FOR 
ELECTRONICS ENGINEERS 


This invaluable resource is available for only $19.95. Focuses strictly on 
design problems and delivers professional, innovative solutions for your 
most demanding projects. STAY ON TOP OF THE LATEST CIRCCITRY 
DEVELOPMENTS. Order your copy today! Send $19.95 to: 


Electronics Magazine Books, 1221 Avenue of the Americas, New York, NY 10020 





Computers & peripherals 


into the PC expansion slot and a 
shielded cable. 

With the system, full-color over- 
head transparencies, black-and-white 
and color copies, as well as slides, 
can be generated for the presentation 
of information such as financial re- 
ports, trends, and comparisons. 

Selling for under $10,000, the sys- 
tem will be available in August. 
Image Resource Corp., 733 Lakefield Rd., 
Westlake Village, Calif. 91361. Phone (805) 
496-3317 [Circle 366] 


Cartridge tape drive provides 
faster data access than reels 


Cartridges are in and reels are out in 
the IBM 3480 line of magnetic tape 
drives. The rectangular cartridge is 
about one fourth the size of a stan- 
dard 10.5-in. reel, but stores up to 
20% more data—a total of 200 mil- 
lion characters. 

The 4-by-5-in. cartridge is inserted 
into a slot in the drive. Two of them 
are contained in a cabinet that is 
about the size and shape of a two- 
drawer office file. Information from 
a central processor can be trans- 
ferred to the tape drives or retrieved 
from them at rates of up to 3 million 
characters per second—more than 
twice the rate at which current IBM 
tape drives read and write data. 

The price of a typical IBM 3480 
magnetic tape subsystem, consisting 
of one controller and eight drives, is 
$237,910; the equipment will be 
available in the first quarter of 1985. 
International Business Machines Corp., In- 


formation Systems Group, 900 King St., Rye 
Brook, N. Y. 10573. Phone (914) 934-4488 
[Circle 362] 
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Announcing an important — 
technology breakthrough for 
critical RF and video switching 
applications...COMOS”™. | 
Ihe advantages of CMOS - low | 


Simply specify SPI part number 
CDG308 or CDG309. We also 
have the CDG4308 and 
CDG4309 for super isolation 
-65cB at 10 MHz and 40db at 










quiescent power and high _ se a | ae 400 MHz. 
noise immunity - are applied to ee : 
the input logic and the level SPI: A TRUSTED 
franslation circuitry. NAME IN HIGH 
Ihe advantages of lateral SPEED CMOS AND 
DMOS are low parasitic 

LATERAL DMOS. 


capacitance and low on 
resistance. These combine to 
maximize isolation and 
minimize drive coupling into 
the signal. 

Ihe result: 10 fo 12 dB better 
Off-isolation than CMOS 
switches at 40MHz. Plus very low 
cross talk from switch to switch 
- more than 80dB- and virtually 
glitch free switching. 


CALL OR WRITE TODAY. 


CDMOS™ Trademark of SPI 


CDMOS™ technology comes 
to you from the company that 
offers over 400 products, 
including more than 100 
standard HC/HCT High Speed 
CMOS logic devices, eight 
silicon gate CMOS gate arrays, 


and more than 300 high 
voltage vertical and lateral 


DMOS field field effect transistors. 











For price and complete applications specs contact SPI Marketing 
for the distributor or representative nearest you. 





SOLUTIONS IN SILICON 


Semi Processes Inc., 1974 N. Capitol Ave. @ San Jose,California 95132 @ Phone: 408-945-1500 @ TWX 910-338-0025 
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New products 


Data Acquisition 


12-bit hybrid 
a-d converter 
runs at 500 kHz 


The ADC-00403, a 12-bit successive- 
approximation analog-to-digital hy- 
brid converter in a 32-pin hermetic 
dual in-line package, is designed for 
military and industrial data-conver- 
sion requirements. It is a pin-for-pin 
replacement for ADC85 and ADC87 
types, but at 2 ws, it operates at 
higher speeds. 

The converter’s digital outputs in- 
clude both serial and parallel output 
data, as well as conversion status 
line. Output coding for unipolar in- 
put operation is complementary bina- 
ry; for bipolar input operation, com- 
plementary-offset binary or 2’s com- 
plement formats are used. 

Other features include a precision 
internal reference and six-pin pro- 
grammable unipolar and bipolar in- 
put-voltage ranges. Linearity, gain, 
and offset errors are within 0.1% of 
full scale and 0.05% of full scale, 
respectively. | 

Priced at $169 for the 0°-to-70°C 
model and $219 for the -—55°-to- 
+125°C model, the ADC-00403 is 
said to cost less than available her- 
metically sealed military-tempera- 
ture-range units. Small quantities are 
available within eight weeks. 

ILC Data Device Corp., 105 Wilbur PI., Bohe- 
mia, N. Y. 11716. Phone (516) 567-5600 
[Circle reader service number 381] 


Digital-to-analog converter 
has double-buffered interface 


A monolithic 12-bit digital-to-analog 
converter provides a universal micro- 
processor interface, maintains high 
accuracy Over temperature changes, 
and includes an on-chip buffer ampli- 
fier that produces an output voltage 
to settle within % _least-significant 
bit in 3 ws maximum. 

The AD667’s double-buffered mi- 
croprocessor interface is easy to use. 
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The first register bank consists of 
three parallel 4-bit latches that can 
be enabled separately or together to 
facilitate loading from a bus of any 
size in 4-, 8-, or 12-bit words. Once 
assembled, the word is transferred 
into a 12-bit-wide latch that drives 
the d-a converter. 

The analog output features nonlin- 
earity specified at within % LSB on 
K and B grades. All versions are 
guaranteed to be monotonic over 
their temperature ranges. 

Available from stock, the product 
ranges in price from $9.90 for orders 
of 1,000 pieces for the JN grade to 
$80 per unit for 100-piece orders of 
the leadless chip-carrier versions. 
Analog Devices, Route 1 Industrial Park, 
P.O. Box 280, Norwood, Mass. 02062. 
Phone (617) 935-5565 [Circle 382] 


Converter runs on 4 to 6 V 
for use with MOS systems 


The MC145040 analog-to-digital con- 
verter offers features such as a sup- 
ply-voltage range of 4.0 V to 6.0 Vv 
for operation in n-channel and com- 
plementary-MOS systems, an operat- 
ing range of —55° to 125°C, and a 
conversion rate of 16 us for the stan- 
dard part. 

The MC145041 offers an on-chip 
oscillator that allows integration with 


low-cost microcontrollers that do not 


put out a clock signal. The two 8-bit 
a-d converters have serial interface 





ports and are compatible with 
Microwire interfaces, among others. 
Available now, samples of the 
MC145040 cost $2.89 each in orders 
of 100 or more. MC145041 samples 
cost an additional 10¢ each. 
Motorola Inc., MOS Integrated Circuits 
Group, 3501 Ed Bluestein Blvd., Austin, Tex- 
as 78721. Phone (512) 928-6880 [Circle 383] 


Six of unit’s multiplexed inputs 
handle digital or analog signals 


The ADC0829, a successive-approxi- 
mation analog-to-digital converter 
designed for industrial and consumer 
markets, has an 11-channel multi- 
plexer that lets 6 channels be used as 
digital and analog inputs. 

The 8-bit monolithic complemen- 
tary-MOS device contains channel se- 
lection, conversion contol, and bus- 
interface logic. It 1s designed to oper- 
ate from a microprocessor data bus 
using a 5-V supply and features a 0- 
to-5-V analog input range and a tem- 
perature range of —40° to + 85°C. 

Packaged in a molded 28-pin dual 
in-line package, the version with 
least-significant-bit total unadjusted 
error is available now and in lots of 
more than 100 pieces sells for $6.95. 
The 1-LSB version is also available 
now for $3.95 in lots of 100. 
National Semiconductor Corp., 2900 Semi- 
conductor Dr., Santa Clara, Calif. 95051. 
Phone (408) 721-5000 [Circle 384] 


Frequency-to-voltage module 
has one of five input ranges 


The model PRA1 frequency-to-ana- 
log converter is a plug-in module 
that transforms the frequency signal 
from a machine-mounted sensor into 
analog voltage and current signals 
proportional to the frequency. The 
converter’s output then drives such 
instruments as chart recorders or a 
speed-control signal. 

The unit is available in five fre- 
quency ranges from 30 Hz to 10 kHz. 
Input circuit configuration and cur- 
rent-range output 1s switch-selecta- 
ble. Converters are available for ei- 
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Our new C46F (AC output) and 
C47F (DC output) relays feature a 
500 microsecond turn on/off time. 
But they also use power FET tech- 
nology to eliminate the bipolar offset 
voltages normally associated with 
solid state relay outputs. 

Add these qualities to the re- 
nowned reliability of FET SSR’s, and 
the fact that they are “bounce free,” 
and you now have ideal solid state 
replacements for reed relays. 

Such applications could include 
low level switching, for general pur- 
pose analog and transducer signal 
switching, telecommunications, 
load control from microcomputer 
I/O ports, and data couplers. 

Both relays are, of course, pin 


compatible with DIP reeds. 


U.K. Sales Office: 
Japan Sales Office: 


tical coupling from input to 
output typically provides 1000 volt 
dielectric isolation. Therefore input 
logic circuits are protected from 
deadly transients and surges. 

There is also buffering so 
the relay can be driven by TTL 
logic. 

Internally, hybrid microcircuit 
techniques are incorporated into a 
patented lead frame design for low 
cost as well as superior physical 
integrity. 

The complete assembly is then 
molded in a standard 14 pin TO-116 
DIP package. 

The custom microcircuit design 
features a constant current input 
which means that the current re- 
quired to turn on these devices 





remains at a nominal 12 milliamp 
level at any input voltage from 3.8 
VDC to 32 VDC. No external 
current limiting is needed which 
allows for high PCB packaging 
density. 

Outputs are rated to 400 volts 
AC or DC, with load current 
switching capability up to 400 milli- 
amps, and on-state resistance as low 


as 7 ohms. 

For complete technical informa- 
tion on the C46F and C47E call or 
write. You'll see how and why it 
makes perfect sense to finally replace 
all those reed relays for the very 
last time. 


“ge TELEDYNE 


SOLID STATE PRODUCTS 


Innovations In Solid State Switching 


12525 Daphne Ave., Hawthorne, California 90250 # (213) 777-0077 


Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, England TW5 9QQ @ 01-897-2501 


European Hatrs.: Abraham Lincoln Strasse, 38-42 ¢ 6200 Wiesbaden, W. Germany 06121-7680 


Nihon, Seimei Akasaka Building @ 8-1-19 Akasaka, Minato-Ku, Tokyo, 107 Japan (03) 403-8140 


France Sales Office: 85-87 Rue Anatole-France # 92300 Levallois-Perret, France # 758-71-60 
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One by Mother Nature 
Six by Clare Division 


In design, engineering, and product manufacture, 
Clare matches Mother Nature’s finest. 

The five Clare switchers and one electronic pro- 
tector shown are part of a line of high-quality, premium 
performing products. Each is engineered to consis- 
tently deliver the outstanding design capabilities you 
demand, at the most cost-effective prices in 
the industry. 

Clare has evolved into the leading supplier of 
mercury-wetted, dry reed and low power, high profile 
electromechanical relays, surge absorbers, and 
related products for good reason. We've engineered 
new products that are strongly oriented toward today’s 
and tomorrow's design specifications. 

We've answered specific designer needs for lower 
power usage and higher density characteristics, with 
the new Subminiature LM DIP Switcher. And our 
unmatched DYAD™ Super Switchers (DSS) extend 
contact life expectancy to 2 BILLION OPERATIONS. 
We've even expanded our line of surge arresters 
and electronic protection devices that shield 
your components. 
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Advances By Design 





Clare performs the technical operations of 
manufacture with techniques such as laser sealing, 
unmatched by anyone else in the industry. A special 
Ruthenium sputtering procedure ensures longer 
contact life. 

Our system of process control and new testing 
methods guarantees that these quality and 
performance characteristics are built into every 
product we make. Every one maintains the high 
standards of life expectancy Clare sets for all 
their products. 

Call your authorized Clare Distributor or Clare 
Representative. 


Clare Division 

General Instrument Corporation 
3101 W. Pratt Avenue 

Chicago, IL 60645 
1-312/262-7700 


We Help You Compete® 


GENERAL 
INSTROMENT 
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Data acquisition 





ther 115 or 230 V ac power. 
Priced at $98, the product is avail- 
able in two weeks. 
Red Lion Controls, Willow Springs Circle, RD 
5, York, Pa. 17402. Phone (717) 767-6511 
[Circle 385] 


Digital-to-synchro converter 
puts out as much as 25 VA 


A series of digital-to-synchro con- 
verters has 14-, 12-, or 10-bit resolu- 
tions and can drive torque receivers 
with an accuracy within 10 min of 
arc. The devices provide up to 25 
VA. 

The converter measures 4.5 in. by 
9.25 in. and will accept a 14-bit natu- 
ral binary angle and convert it into 
three-wire synchro or four-wire re- 
solver signals. The output is protect- 
ed against short circuits, thermal 
overloading, and transients. 

The unit needs a 26-V reference 
and two supply voltages: +15 v at 65 
mA plus the load current, and 5 V at 
100 mA. Operating-temperature 
ranges are 0° to 70°C or —55° to 85°C. 

Priced under $895 each, the prod- 
uct can be delivered in four weeks. 
Computer Conversions Corp., 6 Dunton Ct., 
East Northport, N. Y. 11731. Phone (516) 
261-3300 [Circle 387] 
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A New 
Generation 
of Subminiature 
DIP Switchers 

From Clare 

















Dwarfed by the Nautilus, the Clare LM Latching 
and Bifurcated Subminiature DIP Switchers have 
evolved into their functional size and superior 
performance characteristics through generations 
of Clare refinement. 

Both meet FCC 68 surge test standards, are 
epoxy-sealed, contain breakaway breather holes, 
and answer the need for the power reductions 
you design into your systems. 

Their DIP-type terminals fit standard 16-pin IC 
sockets and are ideal for use with PC boards. 

This newest generation of sealed LM submini- 
ature switchers joins other high quality Clare 
One and Two Form C electromechanical prod- 
ucts to expand your selection of quality switch- 
ing products. 

For technical information and competitive 
prices, call your authorized Clare Distributor or 
Clare Representative. 


Clare Division 

General Instrument Corporation 

3101 W. Pratt Avenue, Chicago, IL 60645 
1-312/262-7700 


We Help You Compete* 


GENERAL 
INSTROMENT 
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e COMPLIES WITH FCC PART 68 

e LOW PROFILE CONSTRUCTION 

e DESIGNED FOR VOICE/DATA . 
TELECOMMUNICATIONS 


Request Engineering Application Bulletin F232 
and Complete Catalog on your Letterhead 


COMPLETE LINE OF AUDIO/POWER 
COMMERCIAL/ MIL TRANSFORMERS 


Immediate Delivery from Distributors 
B2 


MICROTRAN 


COMPANY, INC. 





COMPLETE 
ILLUSTRATED 
REFERENCE 


THE LARGEST 
RADAR and RF 
INVENTORY 
IN THE WORLD 


e RADAR SYSTEMS & RF SOURCES: 
150 MHz to 35 GHz. 

e ANTENNA MOUNTS: 

Autotrack, Search, X-Y, Nike Herc., 

Ajax, SCR-584. Capacity 50 to 

20,000 Ibs. Dishes to 60 ft. dia. 

RADAR INDICATORS 

PULSE MODULATORS 

HIGH VOLTAGE POWER SUPPLIES 

TUBES and PLUMBING 





| Radio-Research 
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New products 


Industrial 


System divides 
control tasks 
among modules 


The IPC 620 programmable control- 
ler system incorporates a divided- 
task approach by using intelligent in- 
put and output modules and a com- 
munications processor. Because the 


SRNR 





system can take advantage of four 
levels of processors, it supports a 


‘wide range of applications. Universal 


Series of magnetic-latch relays 
has contact ratings of 5, 10 A 


The series 68RM, a low-cost magnet- 
ic-latching relay, comes in _ single- 
pole, double-throw; double-pole, dou- 
ble-throw; and triple-pole, double- 
throw configurations, with dc single- 
or double-wound or ac coils and con- 
tact ratings of 5 and 10 A. The re- 
lays’ features include low power con- 
sumption, continuous operation, and 
TTL compatibility. 

The relays’ energy efficiency de- 
rives from its ability to remain lat- 
ched indefinitely in an open or 
closed state, without additional cur- 
rent, until it is reenergized to switch 
contacts. Its latching function lets 
the relay be used as a time-delay 
switch. 

The 68RM costs $8 a unit for 


input/output modules, a_ portable 
loader and terminal, system peripher- 
als, and software are interchangeable 
for all four processors. 

The 620-10 is a single-module pro- 
cessor that increases the reliability of 
relay applications. Combining data 
handling with relay ladder logic, the 
620-15 processor is a smart single- 
module unit, while the 620-20 pro- 
cessor is a fast multimodal one. As 
for the 620-30 processor, which was 
designed for high-speed control ap- 
plications, it can do what the others 
can and also has an ad- 
vanced instruction set and 
additional memory. 

Intercomponent commu- 
nications can be achieved 
through one or more of the 
620’s network capabilities. 
A stand-alone industrially 
hardened microcomputer 
performs a range of moni- 
toring, reporting, and com- 
munications tasks. Self-diag- 
nostics are incorporated to 
simplify maintenance. 

Pricing for a typical IPC 
620, which is available im- 
mediately, starts at $4,000. 
Honeywell Inc., Honeywell Plaza, Minneapo- 
lis, Minn. 55408. Phone (800) 328-5111 [Cir- 
cle reader service number 371] 


quantities of 1,000; for standard 
models, delivery is from stock. 
Sigma Instruments Inc., 170 Pearl St., Brain- 
tree, Mass. 02184. Phone (617) 843-5000 
(Circle 372] 


Transducer measures forces 
as low as mosquito footsteps 


The model 406 transducer system 
can measure forces as low as 1 yg, 
such as snowflakes, mosquito foot- 
steps, and colliding microscopic par- 
ticles. The unit can measure up to 50 
mg full scale, and its 100-Hz, 3-dB 
down-frequency response makes pos- 
sible a critically damped step re- 
sponse of 5 ms. 

The system’s design is based on a 
variable displacement capacitor 
whose plates are formed from an 
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PRECISION ROLLED PRODUCTS: 


ONE SMART MOVE 


Save time and money—with precision rolled 
shapes from Universal-Cyclops that reduce or elim- 
inate in-house machining and fabrication. Reduce 
your scrap loss with close tolerance shapes, as 
close as +0.0005”, many times closer than con- 
ventional machined parts. 

Size is rarely a limitation. Universal-Cyclops can 
roll virtually any shape, in any specialty steel or high 
performance alloy. Precision shapes are available 
in non-ferrous and low-alloy material as well. 

Our recently completed $2.4 million investment 
in state-of-the-art, custom-designed equipment 


has set new standards for dimensional control and 
surface quality in precision shapes. Standards 
most competitors can’t begin to meet. 

As an integrated specialty steel producer, 
Universal-Cyclops offers one-source reliability, 
tempered by 50 years of precision rolling know-how. 

Precision rolled, near net and hot rolled shapes— 
all available from one source. 

Trim your costs. Shape-up operations. Make one 
smart move—to Universal-Cyclops’ precision 


shapes. 
Write for new brochure, “One Smart Move” 


UNIVERSAL-CYCLOPS SPECIALTY STEEL DIVISION 


650 WASHINGTON ROAD, PITTSBURGH, PENNSYLVANIA 15228 (412) 561-6300 


CORPORATION 
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Electronics 
Wizard. 








The StereoZoom® microscope 
by Bausch & Lomb—with its 
wide range of unique options 
and accessories, it actually has 


become the standard of the 


electronics industry. Only 
StereoZoom can deliver the 
image excellence, high magni- 
fication and durability required 
for crucial assembly and in- 
spection procedures. 

And now, on the 25th anni- 
versary of the introduction of 


NAME 
TITLE 
COMPANY 
ADDRESS 





PHONE ( 


cr------------- 


FREE! The beautiful, new StereoZoom microscope cata- 
log. To see the difference 25 years can make, just fill out 
the coupon and mail to the above address. 


PRIMARY AREA OF INVESTIGATION 


CITY/STATE/ZIP 


StereoZoom, this classic micro- 
scope has been upgraded with 
new lenses, new mirrors and 
coatings that provide a whiter, 
brighter field of view. 

See the difference a 
StereoZoom can make in your 
work. For the dealer nearest 
you, Call (716) 338-8363 or write: 
Bausch & Lomb, Dept. 6682, 
820 Linden Avenue, Rochester, 
New York 14625. 


BAUSCH & LOMB ®) 
You can see the difference _.... 


See us at SEMICON/WEST, Booths 809 and 810. 
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Industrial 





etched, cantilevered, quartz beam. 
An integral reference element allows 
Operation without expensive labora- 
tory techniques. 

Priced at $1,950, the model 406 
can be delivered in eight weeks. 
Cambridge Technology Inc., 2464 Massa- 
chusetts Ave., Cambridge, Mass. 02140 

[Circle 374] 


Control processor handles 
distributed data acquisition 


Designed for remote-data acquisition, 
an industrial-control processor is 
suited to applications involving wide- 
ly distributed networks and unat- 
tended operation. Based on the com- 
pany’s single-chip T11_ processor, 
CMR21 is targeted for original- 
equipment manufacturers and large- 
volume end users. 

It features industrial packaging, 
read-only-memory-based firmware, 
built-in diagnostics, and base-level 
PDP-11 software. CMR21 can be 
used as a Stand-alone device or 
linked in networks through public or 
private telecommunications lines. 

Available now, the controller is 
priced from $3,900. 

Digital Equipment Corp., 129 Parker St., May- 
nard, Mass. 01754 [Circle 375] 


Square-matrix unit prints 
custom-designed labels 


The model 8625 square-matrix flexi- 
ble-format printer allows users to de- 
sign labels containing graphics infor- 
mation and bar codes of varying 
heights and densities, to define the 
bar code’s location on labels, and to 


Electronics/ May 3, 1984 





No Shift. 





Sure Lock. 


Symbex factory produced IDC Cable 
Assemblies eliminate problems associated 
with “‘crimped-on’”’ IDC assemblies. 


ELIMINATE CABLE/CONNECTOR SHIFT. 


The problem of cable/connector shift can cause short 
or long term unreliability of IDC joints. 


Misalignment of components during the crimp- 
ing process can produce assemblies with intermit- 
tencies, line by line impedance variations or a total 
lack of continuity. 


The Symbex “molded-in” process of IDC 
assembly eliminates those concerns. Contact and 
conductor “shift” is impossible. When 
the IDC’s are made, 














perfect alignment means no conductors are cut. Clearly 
a better method that is uniquely reliable. 


IDC LOCKED SOLID. 


The problem of excessive or repeated strain on the 
cable at the connector interface can cause long term 
unreliability of the IDC joints with typical crimped-on 
IDC’s. 


| Mechanical covers (primary or secondary) are 
just that, mechanically attached. They can unlock and 
do become loose. 


The Symbex “molded-in” process of IDC pro- 
vides a sure lock and eliminates those concerns. The 
entire connector is formed around the conductors 
and contacts within an injection mold — creating the 
one piece “molded-in” result. Strain relief is integral 
and gas-tight IDC’s are vibration free. Uniquely 
superior to all other methods. 


And all Symbex IDC assemblies are 
100% factory tested for depend- 
able performance. 





Call Symbex to quote your next project. Or, 
solve your next problem. It costs nothing and 
could save a lot. 


East, Midwest, and South call: 800-321-7075, 
except Ohio, call collect (216) 354-0925. Or write: 
Symbex, 72 Corwin Dr., Box 938, Painesville, OH 
44077. 

West and Southwest call: 800-824-4129, 
except California, 800-822-8160 or (916) 891-6410. 
Or write: Chico Symbex, 890 Fortress St., 

Chico, CA 95926. 








For immediate applications and other needs call your toll-free numbers. 
For literature only, circle # 207 





SWITCH FROM HOTS/TO COOLS 


“CODL 4” 
SWITCHERS 


FROM DELTRON 













Vv Low price 


QUAD OUTPUT 
6 POWER GROUPS 


130 Watt - Series 130 
150 Watt - Series 150 
170 Watt - Series 170 
200 Watt - Series 200 
250 Watt - Series 250 
400 Watt - Series 400 








x = RVSe ry .: 2 
» we. Rood & Be 





ts Pde ; 
WISSAHICKON AVENUE, NORTH WALES, PA 19454 
TWX: 510/661-8061 


P.O. BOX 1369 
PHONE: 215/699-9261 


Meltromn. inc. 


REGIONAL OFFICES: SCHENECTADY, NY, 518/882-1338 









DALLAS, TX, 214/484-1483 


See us at Electro/84' Booth #3326 
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CIRCUITS FOR 
ELECTRONICS 
ENGINEERS 


Almost 350 diagrammed circuits arranged by 51 of the most useful functions for 


designers. Taken from the popular ‘‘Designer’s Casebook”’ of Electronics, these 
circuits have been designed by engineers for the achievement of specific engi- 
neering objectives. 


Order your copy today! Send $17.95 to: 
Electronics Magazine Books 

1221 Avenue of the Americas 

New York, NY 10020 


McGraw-Hill 

Int’l. Publications Co. 

Attn: ECC 

McGraw-Hill House 
Maidenhead, Berkshire, SL6 2QL 


Ten-day money-back guarantee. England EBG6 


Allow 4 to 6 weeks for delivery. 
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select horizontal or vertical formats. 


The 8625’s bar-code symbologies 
include Code 39, Code 93, Code 11, 
Codabar, and UPC/EAN. Three 
graphics fonts printed in any magni- 
fication are available, and text can be 
printed in four directions. Plug-com- 
patible with most minicomputers, the 
system can define unique characters 
for special graphics or logos. 

At a price of $2,995, the printer is 
available from stock. 

Intermec Corp., 4405 Russell Rd., Lynn- 
wood, Wash. 98046-9702. Phone (206) 743- 
7036 [Circle 373] 


Miniature pressure probes 
are as thin as 0.020 in. 


The EPI series of transducer probes 
measure static and dynamic pressure 
where small size and difficulty of ac- 
cess are major problems. Its uses in- 
clude wind-tunnel and flight tests, as 
well as bioengineering research. 

The EPI series uses the company’s 
EPI-080 pressure transducer, which 
can measure pressures from 0-2 to 0- 
500 Ib/in’? with outputs as high as 
125 mv and resonant frequencies to 
420 kHz. Barrel-shaped and threaded 
probes can be had in custom diame- 
ters and lengths. Paddle-shaped units 
as thin as 0.020 in. are available for 
surface measurements. 

In quantities of one to nine, the 
pressure transducer probes cost $360 
and are available now. 

Entran Devices Inc., 10 Washington Ave., 
Fairfield, N. J. 07006. Phone (201) 227-1002 
[Circle 377] 
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New From Wells .. . 


Pulse 
Transformers 


for SCR-Firing 


VN NNAN 


@ Many standard types in 500 V rating, 


delivered off the shelf 


@ Large voltage-time product 
(.1-15 mVsec) yet small sizes 


@ Very good coupling, small rise times 
on secondary 


@ High dielectric strength (3 to 20 kVrms ) 


@ No accidental triggering due to low 
coupling Capacitance and electro- 
static shields when necessary 


@ Wide temperature range 


Further informations: 


A Top-Of-The-Line, 
Single Beam Socket 


Called the Welcon Series 801, this new line of DIP 
production sockets features a single face-wipe con- 
tact. This socket provides many outstanding advan- 
tages at a very competitive price! A low contact 
resistance coupled with a high retention force. A 
wide target area and chamfered cavity for easy in- 
sertion of IC devices. An anti-float feature to hold 
the socket in place during the soldering process. 
Tin-plated, phosphor bronze contacts. A very low 
profile ... only .175” off the p.c. board. Machine 
insertable. Available in 8- to 40-leads. 


SSNS 


Ask for our datasheets Z001, 
EERO eA Ene 1e, Ask for a sample today. Circle the RS # below and 
we'll send you a Catalog plus a free ‘‘801’’ sample. 


VACUUMSCHMELZE West-Germany 


VACUUMSCHMELZE : HANAU ® 


Gruner Weg 37, D-6450 Hanau 1 - Phone: (0 61 81) 362-1 - Tx.4 184 863 


US-Office: VACUUMSCHMELZE c/o Siemens Components, Inc. 
186 Wood Av.South, Iselin N.J.08830 : Phone:(021) 494 3530: Tx.WU 844 491 


For samples, call 
219/287-5941 or 
telex 25-8325. 


Wells Electronics, Inc. 1701 S. Main, So. Bend, IN 46613, USA 
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World-Class! That describes the new ZF-8000 by Astro-Med, the graphic recorder pace setter 
since 1971. 


® Computer interfaces. Astro-Bus, standard on all ZF-8000 models, provides computer access to 
the recorder via IEEE-488 or RS-232 interfaces. Accepts IRIG H, A, or B codes. 


Z-fold charts. The most convenient chart presentation technique ever devised. 


: , Point writing. Clear, crisp traces (black or blue) at all writing speeds. Instant-warmup 
patented stylus. 
Position feedback galvos. Nearly 100% accuracy, with response from DC to 150 Hz. 








8 os 7 ~ °_ Microprocessor controlled chart speed selection. More than 743 speeds to choose from. 
-_ % - Microprocessor-controlled alphanumeric printing. Date, time and chart speed by simple key- 
A oe board selection. And, optional printing of external events such as pressure, rate, signal source 
- cues — Origin, etc. 
‘*~ b 


Plug-in signal conditioners. Pick the plug-in for your application, whether aerospace, medical, 
scientific, or—you name it. 

The Astro-Med ZF-8000 is the World-Class recorder in every way. Write, phone, or Telex for 
more information today! 








Engineers and other Aerospace Professionals 


Martin Marietta Aerospace 
meeting the challenge 

for advanced 

technology pi ae 
tomorrow . 
and beyond. 






— 


TRhansporter/launcher 
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At Martin Marietta Aerospace, we’re advancing the role of technology to 
meet the ever-increasing demand for innovative, technically superior defense 
and space systems. The Pershing II being produced in Orlando, Florida, is 
the Army’s most powerful missile system. With this system, Martin Marietta 
has again brought into play advanced technology, utilizing highly 
sophisticated propulsion and terminal guidance systems for increased range 
and accuracy. Our successes also include the Patriot air defense missile and 
the Copperhead laser-guided projectile, as well as a broad range of other 
on-going, challenging projects. 


If you’re a skilled engineer or aerospace professional, there’s a place for you 
at Martin Marietta Orlando Aerospace. You'll find the stimulating 
environment, excellent salary and complete benefits coverage you’d expect 
from an industry leader. So, learn more about career opportunities with 
Martin Marietta Aerospace by sending your resume or letter to the facility of 
your choice and see how you can help us advance the state of technology to 
meet the challenges of today, tomorrow . . . and beyond. 


In Orlando: P.O. Box 5837-MP#9, Orlando, FL 32855; In Denver: P.O. Box 
179, Mail #L-1311, Denver, CO 80201; In Baltimore: 103 Chesapeake Park 
Plaza, Baltimore, MD 21220; At Vandenberg AFB: Box 1681, Vandenberg 
AFB, CA 93437; In New Orleans: Michoud Assembly Facility, Box 29304, 
New Orleans, LA 70189. 


We are an equal opportunity employer, m/f/h. 


M AFITINM MARIETTA 





ineers and other 
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Meet the 
challenge 
at Martin 
Marietta. 
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New products 


Components 


Schottky diodes 
let motor IC 
recover quickly 


Designed for bipolar stepper-motor 
controls, the UC3717 integrated cir- 
cuit consists of a logic input compati- 
ble with low-power Schottky TTL, a 
current sensor, and an output stage 
with built-in Schottky protection di- 
odes. Selection of the Schottky di- 
odes instead of p-n junction diodes 
was to achieve faster recovery times 
and lower forward voltage drops, 





thus reducing electromagnetic inter- 
ference and power dissipation. 

The UC3717, pin-for-pin compati- 
ble with the RIFA PBL 3717, is a 
constant-current chopper drive de- 
signed for high-performance even 
with unstabilized motor-supply volt- 
ages of 10 to 45 V and output current 
from 10 mA to 1,000 mA. The cur- 
rent levels can be selected in steps or 
varied continuously. In addition, the 
IC can operate in full- or half-step 
modes, and a built-in time delay pre- 
vents short circuits in the output 
stage during phase shift. 

The 100-piece price is $4.03, and 
delivery takes six weeks. 

Unitrode Integrated Circuits, 7 Continental 
Blvd., Merrimack, N. H. 03054. Phone (603) 
424-2410 [Circle 421] 


Negative regulator sinks 
3 A over wide voltage range 


A three-terminal, adjustable nega- 
tive-voltage regulator, the LM133, 
can sink in excess of 3 A over a 
range of —1.2 V to —32 V. When a 
positive 3-A power supply is_ re- 


quired, another series of adjustable 
positive 3-A regulators can be used. 

The LM133 series features internal 
current limiting and thermal shut- 
down, which protects the regulator 


’ when the output is short-circuited or 


when the device overheats. Two inex- 
pensive resistors and one capacitor 
are the only external components re- 
quired to set the output voltage. The 
company provides 100% thermal 
limit burn-in testing. 

Available now in TO-3 and TO- 
220 packages, the standard part of 
the series, the LM333, sells for $5.90 
and $3.45, respectively. 

National Semiconductor Corp., 2900 Semi- 
conductor Dr., Santa Clara, Calif. 95051. 
Phone (408) 721-5000 [Circle 422] 


Operational amplifier 
slews at 500 pV/us 


The model 1815 operational amplifi- 
er, which slews at 500 uV/ps, is de- 
signed for video amplifiers, deflection 
amplifiers for cathode-ray-tube ter- 
minals, analog-to-digital input ampli- 
fiers, digital-to-analog output amplifi- 
ers, and similar applications. The 
unit’s small-signal bandwidth is 70 
MHz, and its full-power bardwidth is 
8 MHz. With 100-mA output current, 
the 1815 settles to 0.1% in 100 ns. 
Priced at $77 for 100-piece orders, 
the 1815 can be delivered in a week. 
Dynamic Measurements Corp., 8 Lowell 
Ave., Winchester, Mass. 01890. Phone (617) 
729-7870 [Circle 423] 


Gain-bandwidth product is 
1 GHz in wideband op amp 


The AM-1435 wideband operational 
amplifier can be used for radar and 
sonar processing, video instrumenta- 
tion, and ultrafast data-acquisition. It 
has an open-loop gain of 100 dB, a 
flat frequency response beyond 10 
kHz, and a 6-dB/octave roll-off to 
beyond 100 MHz. Gain-bandwidth 
product is typically 1 GHz, and slew 
rate is 300 V/us. 

Its dc characteristics include 1-MQ 
input impedance, an initial offset 


at 
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They look alike. Are they? 


Mike is a Modutec T3S-DUA-050 microammeter. It has a high 
torque, ruggedized taut-band movement that gives it 2% full- 
scale accuracy, excellent linearity on a 100° flat arc, 0.5% repeat- 
ability without tapping, and is self-shielded by virtue of its heavy 
iron pole piece. It is made of finest materials, QC’d at every manu- 
facturing step, meets or exceeds requirements of ANSI C39.1, 
has UL recognition, and carries a 2-year warranty by the world’s 
largest maker of taut-band panel instruments. Look at the back of 
the barrel and you'll see “MODUTEC—MADE IN U.S.A.” 


About Ike, that other meter, we can’t be sure. It’s certainly a 
dead ringer for our meter, but then the Modutec S Series has been 
painstakingly copied by more than a few competitors. Maybeit’sa 
fine meter. Maybe it’s something else, and the likeness is only 
skin deep. 


We're sure of this: we spare nothing to do everything right— 
design and production engineering, material selection, manu- 
facture and quality control, sales and service—and that costs 
money. Yet we’re suprisingly competitive. 


We recommend: choose Modutec, if you’re looking for top 
quality and performance, widest choice of styles and sizes, many 
options, great service, reasonable prices. If those things don’t 
matter, buy the cheapest you can find. 


For catalogs and information phone 1-800-METERS-1. 


fore (Ui v-vom [aleve gelolecicive 


Tol a F-1 1, om Om MEO Leto folo) 
TWX: 710-468-2039 


18 Marshall Street, P.O. Box 778 
Phone: (203) 853-3636 
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Components 


voltage within 2 mv, and an input- 
offset-voltage drift within 5 pwv/C. 
Minimum common-mode rejection 
ratio is about 80 dB, and full power 
frequency is a minimum of 8 MHz. 
The output-voltage swing is within 5 
V minimum at a 10-mA load current, 
and the AM1435 is stable with ca- | 
pacitive loads up to 1,000 pF. 
The AM-1435MC, with an operat- 
ing range of O°C to 70°C, is priced at 
$68. The AM-1435MM, with an op- 
erating range of -55° to +125°C, 1s 
priced at $102. Both can be delivered 
within six weeks. 
Datel, 11 Cabot Blvd., Mansfield, Mass. 
02048. Phone (617) 339-9341 [Circle 424] 


Sealed rotary switches 
have high contact stability 


The DR series of binary rotary 
switches are 0.394 by .0232 in. high 
and are sealed to prevent flux and 
other impurities from reaching the 
contact mechanism during washing. 
The switches are available in real- or 
complement-coded models and with 
screwdriver or shaft-type actuation. 

High contact stability is further 
ensured by gold-plated contacts. The 
switches’ formed terminal design pre- 
vents slippage during wave soldering. 
The terminals are adaptable to dual- 
in-line-package sockets. 

The switches are priced at $1.30 
for 100-piece quantities; delivery 
takes six to eight weeks. 

NKK Switches, 14415 N. Scottsdale Rd., 
Suite 600, Scottsdale, Ariz. 85260. Phone 
(602) 991-0942 [Circle 426] 


symbolic keyboard speeds 
retrieval from image disks 


A symbolic keyboard for the compa- 
ny’s system 6000 work station fea- 
tures cartoon-like characters and can 
be used in automotive, retail, avia- 
tion, and aerospace applications. The 
keyboard speeds access to and re- 
trieval of information, such as parts 
catalogs and maintenance manuals, 
from image disks that can hold up to 
6,000 pages of text and reduced 








graphics, as well as 4 million charac- 
ters of digital data. 

During a keyword search, the user 
selects attributes from a dictionary 
that describes the item and instructs 
the work station to search for pages 
that match. Under the system’s hier- 
archical method, the user selects 
from a top-level menu, at which 
point he is given additional choices 
representing subsections of the origi- 
nal selection. The browse indexing 
scheme is implemented using next- 
page and previous-page symbols on 
the keyboard. 

The system is priced at $3,350 per 
work station. A pilot operation can 
be delivered in 90 days. 

Mnemos Sales and Customer Service Inc., 
3131 Princeton Pike, Lawrenceville, N. J. 
08648. Phone (609) 896-3450 [Circle 425] 


Umbrella-style buttons have 
25-kV isolation from static 


Available in standard, encoded, and 
indicator-only versions, umbrella- 
style buttons isolate against a 25-kV 
electrostatic discharge. 

For standard switching, the um- 
brella button is used with an 
MML21 electronic control switch. 
The encoding-switch version pro- 
vides up to 16 different binary-cod- 
ed-decimal outputs. Coding is done 
through cams on the button. 

When used as an indicator only, 
the umbrella button is combined 
with an MML41 indicator unit. Ver- 
sions are available with red, yellow, 
or green light-emitting diodes; for in- 
candescent displays, more colors are 
offered. 

Available now, the button sells for 
about $1.50 in quantity. 

Micro Switch, 11 W. Spring St., Freeport, Ill. 
61032. Phone (815) 235-6600 


[Circle 427] 





Electronics/May 3, 1984 


It's 
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q better source for headers. o 








If you haven't tried our .348 series headers yet, you're long overdue. 
They are directly interchangeable replacements for AMP, Berg, Molex 
and more. And our competitive pricing and fast delivery puts us way 
ahead of the competition. 


Standard features ¢ 318” long contact posts 
include: © Straight and right angle configurations 
e Available in single and double row 
configurations, with up to 36 contacts per row. 
e Standard .025” square posts on .100” centers 
¢ Gold or tin plated 


Isn't it time you talked to APTRONICS? Call TOLL FREE (800) 792-0137 
(In Ohio, call collect: (246) 354-9239) for the name of the APTRONICS 


distributor nearest you. 


CORPORATION 


9450 PINENEEDLE DRIVE, BOX 270, MENTOR, OHIO 44060, (216) 354-9239 TWX: 810-425-2250 
In Canada, call Lenbrook Electronics + 111 Esna Park Dr., Unit 1, Markham, Ontario, L8R1H2+ (416) 477-7722, TWX: 610-492-3102 
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NOW AVAILABLE! 


1983-84 


Electronics Buyers’ Guide 
The industry’s most often-used directory: 
@ 3 directories in one. 

@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@ FREE current catalog retrieval service. 

Send order with payment to: Regina Hera 


Electronics Buyers’ Guide 
1221 Avenue of the Americas, N.Y., N.Y. 10020 


Electro Booth #1443 








Price: $35 
in U.S.A. and Canada. 
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More 
Circuits!! 








344 pp., illus. 


Some 268 proved-in-action cir- 
cuits presented in Electronics’ re- 
nowned “Designer's Casebook” 
section from late-1977 to mid- 
1980 are gathered here for the first 
time ina single, easy-access 
resource. 

Intended to meet the highest 
standards of performance, 
cost reduction, and reliability, 
ELECTRONIC CIRCUITS 
NOTEBOOK presents stimulating 
approaches that speed innovative, 
creative designs. 


Conveniently arranged by 
39 vital functions. 


You'll find the most needed, 
most reliable information on a vast 
range of design problems. 


New ideas and approaches 
keep you up to date fast. 


Hundreds of complete sche- 
matics, block diagrams, wave- 
forms, and other illustrations help 
provide immediate understanding 
of the latest breakthroughs and 
advances. 

Why take the chance of being 
less than on top of the newest cir- 
cuitry developments! Before you 
tackle your next project, order this 
essential resource today! 


Electronics Magazine Books || y : 
1221 Ave. of the Americas e ‘ 
New York, NY 10020 af e 
Tel. (212) 997-2996 Hf 


Pleasesendme ——_— copies of ELEC- 
TRONIC CIRCUITS NOTEBOOK @ $17.95 





Company 





Address 





City/State/Zip 


McGraw-Hill pays regular shipping and han- 
dling on pre-paid orders. Ten-day money-back 


guarantee on all books. BLT 


| 
| 
| 
| 
| 
| Name 
| 
| 
| 
| 
| 





New products 


Power supplies 


Switcher series 
ranges up to 
60 Vand 300A 


Available in eight models ranging up 
to 60 V and 300 A, the LT series of 
power supplies is well suited for lab- 
oratory, burn-in test, sys- 
tems, and various other 
applications. 

The series offers line 
regulation to within 
0.02% plus 2 mv for 
variations from 187 to 
242 V ac. Load regulation 
is +0.02% plus 2 mV on 
models LT-801, 802, 821, 
and 822, and +0.02% plus 4 mv on 
the 803, 804, 823, and 824. All mod- 
els in the series have a ripple specifi- 
cation of 15 mV root mean square, 


Modular switchers meet 
international noise, safety rules 


The compact 25-w 930 series of 
switching power supplies is guaran- 
teed to have 80% minimum efficien- 
cy and comes in three models with 
outputs of 5 Vv at 5 A, 12 V at 2 A, 
and 24 V at 1 A. The modular ac-to- 
dc supplies comply with internation- 
al standards for safety and radiated 
noise. 

Minimum input-to-output isolation 
is guaranteed at 3,750 V ac, and max- 
imum leakage current is guaranteed 
at 5 wA. Also, the output is protect- 
ed against short circuits and over- 
voltage. Unit prices for the line, 
which is available now, start at $156. 
Analog Devices Inc., 2 Technology Way, Nor- 
wood, Mass. 02062. Phone (617) 329-4700 

[Circle 402] 


1,000-W supply produces 50 A 
at outputs of up to 20 V 


The HP 6032A, a 1,000-W autorang- 
ing power supply, has features de- 





100 mV peak-to-peak. Efficiency 1s 
rated at 70% at maximum output 
voltage for the 820 series, and 65% 
for the 800 series. 

Also featured are built-in over- 
voltage protection and dual digital- 
meter readout for voltage and cur- 
rent. All models are compatible with 
the company’s ITEEE-488-program- 
mable power system. 

Available immediately, the LT-820 
series 18 priced at $2,900 and the LT- 





800 series at $1,650. 

Lambda Electronics, 515 Broad Hollow Rad., 
Melville, N. Y. 11747. Phone (516) 694-4200 
[Circle reader service number 401] 


signed to satisfy the component 
burn-in and qualification, intelligent 
burn-in, laboratory, and automated- 
test equipment markets. Directly 
programmable through an IEEE-488 
bus, the supply produces up to 50 A 
at outputs of up to 20 V and develops 
no fewer than 1,000 W through its 
20-to-60-V range. 

Using the unit, a programmer can 
confirm all programmed functions 
and values, as well as the status of 
output-voltage, current, and power 
supply. Software modification is easy 
because the programming format is 
self-documenting. 

Its protection features include an 
over-voltage circuit and an operat- 
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ing-mode crossover-foldback feature 
that prevents damage to test fixtures 
from excessive currents. 

The supply is priced at $3,100; de- 
livery is estimated at six weeks. 
Hewlett-Packard Co., Inquiries Manager, 
1820 Embarcadero Rd., Palo Alto, Calif. 
94303 [Circle 403] 


Switchers have a 250,000-h 
mean time before failure 


The Reliatron EY series switching 
power supply meets all the specifica- 
tions of Lambda’s LU series of sup- 
plies, is physically and electrically in- 
terchangeable with the LUs, and in 
large original-equipment-manufactur- 
er quantities is 15% less expensive 
than the LUs, says their maker. 

In addition to a 250,000-h mean 
time before failure, the models fea- 
ture over 70% efficiency and have 
foldback-current limiting for protec- 
tion’ under short-circuit conditions. 
To guard against data loss during 
power failures, the EY series has a 
20-ms typical hold-up time. The out- 
put voltage is adjustable +10%, and 
the unit is enclosed to meet Federal 
Communications Commission radio- 
frequency-interference rules. The se- 
ries operates from inputs that range 
from 85 to 132 V ac. 

The series 1s available in four out- 
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THE PERFECT 


IMAGE SENSOR 





We transmit pictures from 
the skies using down to 
earth solutions. 


Problem. Your image analyzer design needs to be computer 
compatible, have high resolution, a wide range of gray scale, be 
frame resettable with low blooming and zero defects. 


The Perfect Solution. Reticon’s new 128 x 128 area array. The 
128 x 128 will give you the flexibility and quality you need. 


Another Perfect Solution. Reticon’s new 256 x 256 area array 
with even more resolution. 

\/ith the world’s largest selection of image sensors, Reticon leads 
iN quality and reliability. 


Call us about your application. \V/e'll be glad to discuss your image 
sensor requirement - either standard product or custom. 


Chicago (312) 640-7713; Boston (617) 745-7400; Japan 03-343- 
4411; England (0734) 788666; Germany (089) 918 060. EG&G 
RETICON CORPORATE HEADQUARTERS 345 Potrero Avenue, 
Sunnyvale, California 94086-9930; (408) 738-4266 TWX 910- 
339-9343 
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EGG XE TICON 


yY WHERE VISION AND TECHNOLOGY MEET 


215 


BEFORE YOU BUY A 
PRESSURE TRANSDUCER. 


1. Will the pressur media attack the transducer? __ 
| > Sansients . g. water ham-— 


mperature varia 
lu racy? _ 
5. Is it pract orme to calibrate the pressu re 
transducer at final test? 


costly field service _ 
problems. Call us 
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AUTOMATIC IC LEAD 


FRAME TAPER - 


Applies tape at rates up to 
200 parts per minute. 


Auteenateaiys run aschine — reel to reel or siaek to 

stack e Variable width & pitch e Cam operated e Cus- 

tom made tooling to your requirements ¢ Hardened 
precision ground tape heads e State of the 
art controls e 100% inspection e Built in 
Crestwood quality — For more information 
call or write today! 


Crestwood M 


1127 West Lunt Ave., Schaumburg, IL 60193 © 312/894-8400 
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Power supplies 


put power levels of 15, 25, 50, and 
100 Ww, with single outputs at 5, 12, 
and 24 v dc. Delivery takes eight 
weeks after receipt of order. 

Calex Manufacturing Inc., 3355 Vincent Rd., 
Pleasant Hill, Calif. 94523. Phone (415) 932- 
3911 [Circle 404] 


16-W supply combines linear 
and switching techniques 


A triple-output power supply rated 
at 16 W first uses a linear transform- 
er to drop incoming line voltages to 
18 V ac, then a switcher to supply 
regulated low-voltage dc current. 
The supply is designed for use with 
such units as computer peripherals, 
modems, microprocessors, telecom- 
munications, and test devices. 

Its input is 100/130 V at 60 Hz. 
Outputs are 2 A at 5 V dc, 0.250 A at 
12 v dc, and 0.250 A at -12 V dc. 
The supply has built-in protection 
against overcurrent and short. cir- 
cuits, and meets Federal Communi- 
cations Commission and Underwrit- 
ers Laboratories requirements. Its 
operating sal f from 0° to 50°C. 

Available in '14 weeks, the supply 
is priced at $88.30 in quantities up to 
nine and $55.95 for 100 to 249 units. 
Ault Inc., 1600 Freeway Blvd., Minneapolis, 
Minn. 55430. Phone (612) 560-9300 

[Circle 405] 


Efficient 50-W switchers have 
a 100-KHz operating frequency 


The Alpha series of 50-W switching 
power supplies have a 100-KHz oper- 
ating frequency and are suited for 
computer, industrial-control, and in- 
strumentation applications. Features 
include soft start, isolated output, 
and up to 85% efficiency. The sup- 
plies conform to Federal Communi- 
cations Commission and Underwri- 
ters’ Laboratories standards. 

Priced as low as $39, the 4-by-4- 
by-1.6-in. power supplies are avail- 
able now. 

Energetec Systems Inc., Executive Plaza, 
510 N. Church, Rockford, Ill. 61103. Phone 
(815) 962-0615 [Circle 407] 
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New products 


Semiconductors 


C-MOS RAMs 
boast 100-ns 
access times 


Using a complementary-MOsS technol- 
ogy developed exclusively for fast dy- 
namic memories, Intel Corp. is offer- 
ing two versions of a 64-K-by-1-bit 
random-access memory. The 51C64 
features a high-speed paging mode, 
dubbed Ripplemode by Intel, while 
the 51C65 has a static column-ad- 
dressing scheme, which essentially 
makes the dynamic RAM act more 
like a static RAM. 

Both chips—measuring 141 by 214 
mils—are fabricated from Intel’s 
-high-performance complementary- 
MOS technology (C-H-MOS), which 
has minimum channel lengths of 1.2 
um. It also has a 250-A gate oxide. 

C-H-MOS and the high-performance 
chip addressing modes result in ac- 
cess times as short as 100 ns. In the 
active mode, the chip dissipates 35 to 
37 mA. In standby, the dissipation is 
rated at 50 WA. 

Immunity to soft errors is also en- 
hanced by the new process because 
the memory array is isolated from 
the substrate using a buried n-well 
on a p-doped substrate. The technol- 
ogy lets Intel keep the die size small 
while increasing capacitance. 

In quantities of 100, the 100-ns 

51C64 Ripplemode 64-K device costs 
$20 each; the 51C65 static column- 
decode device costs $22 each. Both 
have 100-ns access times and use 4 
mA at TTL levels on standby. Both 
are available immediately. 
Intel Corp., Literature Department N-4, 3065 
Bowers Ave., Santa Clara, Calif. 95051. 
Phone (503) 681-4212 [Circle reader service 
number 414] 


256-K C-MOS E-PROM 


soon to be available 
At February’s International Solid 


State Circuits Conference in San 
Francisco, Seeq Technology de- 
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McGraw-Hill’s Electronic 
Bookshelf™ is on the Air! 


Ask your computer to call 
(212) 997-2488 for the latest 
info on our computer and 


electronics books. The system 
is up daily from 6 pm to 8 am 
and 24 hours on weekends. 





PRESSURE _ 
TRANSDUCERS 


SUPERIOR QUALITY 
AT QEM PRICES - 


Model EA Pressure Transducers feature a unique 
design that puts corrosion-resistant stainless steel in 
contact with your pressure media. Our EA transduc- 
ers have high overload capabilities and proven long- 
term zero and span stability. You get pressure trans- 
ducers that are interchangeable and fully calibrated 
and temperature compensated. 

e Ranges: 0-6 to 0-5,000 PSIG 

e Voltage output: 5V span 
e Non linearity: 0.5% 

e Internal voltage regulator 











Call us today at 
(617) 861-7450. 


DATA INSTRUMENTS 


4 Hartwell Place, Lexington, MA 02173 USA 
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= Low Cost se ble X 

= High Quality Attenuati 

= Excellent -® 100 MHz Bandwidth 
Performance ae 

w= Slender, 
Flexible Cable 

= Wide Range of 
Choice 


MODEL SP100 


‘4400 4 


TEST 
PROBES, INC. 


COLINE US. SALES & STOCKING SOURCE 












Your Probe™™ 
Specialists — 





P.O. BOX 2113, LA JOLLA, CALIFORNIA 92038 (619) 459-4197 __ 
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Semiconductors 


scribed a 256-K complementary-MOS 
erasable programmable read-only 
memory built with 1.5-um design 
rules. The 32-K-by-8-bit device had a 
cell size of 6 by 6.25 wm and 125-ns 
typical access times (200 ns over the 
whole military temperature range). 

The chip has already been sampled 
to customers and will be shown at 
Electro as the 27C256, a product 
that Seeq says is the first commer- 
cially available 256-K E-PROM. The 
company is now in a preproduction 
phase and will begin full production 
in the third quarter of this year. 

The chip utilizes an intelligent pro- 
gramming algorithm that programs 
all 256-K cells, in 8-bit chunks, in 
under a minute. The programmer ex- 
poses cells to a programming voltage 
for 1 ms, then checks to see if the 
programming took. If it did, the pro- 
grammer fires another 4-ms_ burst, 
then moves on to the next byte; if 
not, additional l-ms bursts are fired 
until a correct result is obtained. 

The high cell density was achieved 
by the use of stepper-lithography and 
plasma-etching techniques, Seeq says. 
The p-channel devices are built in 
Shallow 4-um n-wells. 

The circuit is packaged in the Je- 
dec n-channel E-PROM format and re- 
places n-channel devices where lower 
power is required. Prices will be 
10% to 20% higher than comparable 
n-channel MOs devices. 

Seeq Technology Inc., 1849 Fortune Dr., San 
Jose, Calif. 95131. Phone (408) 942-1990 
[Circle 339] 


Chips combine output latches 
and bus transceivers 


Two 74HCT/LS chips combine bus 
transceivers with output latches to 
facilitate high-speed multiplexed data 
transmission. The two chips—the 
ZX74HCT for transmitting nonin- 
verted data, and the ZXT4HCT/ 
LS648 for inverted data—operate 
with a maximum propagation delay 
of 25 ns and 80 pA quiescent supply 
current. Both are TTL-equivalent, 
providing 12 mA of drive current at 
0.4 v, and 24 mA at 0.5 V. 
Depending on the input states of 
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In Celebration — 
of the 50™ Anniversary of 
Electronics Magazine... 


The most exhilarating, comprehensible 
look at past and future developments in 
electronics that has ever been published. 





AN AGE OF 
INNOVATION 


The World of Electronics 1930-2000 
by the Editors of Electronics 


The editorial edition of Electronics’ 50th An- 
niversary issue of April 17, 1980, beautifully 
clothbound and jacketed for your permanent 
pleasure. 300 illustrations, many in full color. 
274 pages, $18.50 | 


Painstakingly researched and written, 
AN AGE OF INNOVATION gives you an 
unforgettable overview of electronics. 
Everything from the individuals whose 
foresight and daring led to the great 
advances... to the origin of specific 
technological breakthroughs you use 
in your own work and home... to the 
challenges and discoveries we will face 


tomorrow. 
Order your copy today! 
| Electronics Magazine Books r 
1221 Ave. of he Americas lV 
New York, NY 10020 yin 


Tel. (212) 997-2996 


Please send me 


Name 
Company 
Address 
City/state/zip 


McGraw-Hill pays regular shipping and handling on pre-paid orders. 
Ten-day money-back guarantee on all books. 
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PROFESSOR 
OF INSTRUMENTATION 


Position available to women and men 


Job description: 

The department is developing a specialized program in 
instrumentation and control systems at the undergraduate 
level. The candidate will teach courses related to this 
program and will help in the development of additional 
laboratory’ lecture courses. In addition, the candidate will 
launch or participate in research concerning industrial 
instrumentation and real-time mini/microcomputer con- 
trol systems. The candidate will also be involved in the 
overall development of the Technical Sciences group. 


Requirements: 
Ph.D. degree with specialization in industrial instrumenta- 


tlon and mint or microcomputer real-time control. 
The candidate must possess good oral and written French. 
Starting date: June 1st, 1984. 


Salary: 
According to the collective agreement SPUQ-UQAM. 


Deadline for submitting applications: 
May 25, 1984 at 17:00 Eastern time. 


Send curriculum vitae to: 
Université du Québec a Montréal 
Département de Physique 

A/S Dr. Patrick Béron 

C.P. 8888, Succ. ‘‘A”’ 

Montréal, Québec, Canada 

H3C 3P8 


| Universite du Québec a Montréal 





Why Not Let 


KOREA ELECTRONIC CENTER 
Solve Your Component/Parts 
Procurement Problems? 


Permanent Location: 1000 Tower 
Lane, Bensenville, IL 60106 


Phone: (312) 350-0102 
Telex: 280-426-KAPEC CGO 
Business Hours: 9am-5pm (M-F) 


Inquiries Invited 
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TRANSDUCERS 
SEALED/ABSOLUTE 


Model SA Pressure Transducers feature a corrosion- 
resistant stainless steel outer case and pressure 
chamber that provide protection against harsh envi- 
ronments and pressure media. Our SA transducers 
have high overload capabilities and proven long-term 
zero and span stability. You get pressure transducers 
that are interchangeable and fully calibrated and 
temperature compensated. 


¢ High output voltage: 5V span 
e Internal voltage regulator 
e Reverse polarity protection _ le 
e RFI protection available | 
¢ OEM pricing | 











Call us today at 
(617) 861-7450. 


q 4 Hartwell Place, , Lexington, MA 02173 USA 






Shocked 
by the 
cost of 

unknown 

failures 













“Electrostatic Discharge (ESD) 
Susceptibility of Electronic Devices.” 





} @ Device Susceptibility & Testing 
oe @ Failure Mechanisms 

’ ‘concern @ Testing Models & Techniques 
@ Data Conversion Methods 


@ This book contains data on the electrostatic dis- 
charge susceptibility of electronic devices. Detailed 
susceptibility data is presented along with the ESD 
_ classification for approximately 700 micro circuits and 
=== 500 discrete semiconductor devices. A discussion of 
various discharge models and failure mechanisms of 
ESD are also presented. 








Kore cela 





Reliability Ars aly’ a Center 








e Order No. VZAP-1 $95. per copy ($105. non-US) prepaid 


© Reliability Analysis Center 


RADC/RAC e Griffiss AFB, NY 13441 e Tel. (315) 330-4151; Autovon: 587-4151 . 


RAC is a DoD Information Analysis Center Operated by IIT Research Institute 
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Semiconductors 


the parts’ data-source-selection lines, 
either part can serve as latched or 
unlatched transceivers, or both. The 
chips offer six control inputs—out- 
put enable, direction, two clocks, and 
two for data-source selection. 

Now available, samples of both 
chips are $4.25 in lots of 100. 
Zytrex Corp., 750 E. Arques Ave., Sunnyvale, 
Calif. 94086. Phone (408) 733-3973 

[Circle 412] 


C-MOS static RAMs come in 
200, 150, 100-ns versions 


The 21C14 line of 4-K complemen- 
tary-MOS static random-access mem- 
ories are drop-in replacements for 
uPD444s and 5114s and are similar 
to synchronous types 6514 and 4344. 

Available in speeds of 200, 150, 
120, and 100 ns, the RAMs feature 
35-mA operating current, 50-uwA 
standby current, asynchronous oper- 
ation, TTL compatibility, and 2-v 
data retention. 

The RAMs are priced at $3.37 per 
unit in 1,000-piece quantities and can 
be delivered in 12 weeks. 

Solid State Scientific, 3900 Welsh Rd., Willow 
Grove, Penn. 19090. Phone (215) 657-8400 
[Circle 411] 


MOS FET line can be driven 
directly from low-level logic 


A family of power MOS field-effect 
transistors designed to operate direct- 
ly from low-level logic has gate 
threshold voltages of 1 to 2 V and 
requires 5 V of gate drive to produce 
full output current. The L2FET de- 
vices allow designers to drive power 
MOS FETs directly from 5-V logic 
technologies. The firm has imple- 
mented  very-large-scale-integration 
technology in a sensitive gate that 
produces full saturation at 5-V bias 
levels, but performs the same as con- 
ventional MOS FETs. 

Now available are 16 types of 
L2FETs, which sell for about 10% 
more than the firm’s 10-V MOS FETs. 
RCA, Solid State division, Route 202, Somer- 
ville, N. J. 08876 [Circle 413] 
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NEW EDITION 


Complete and Unabridged 
American and International 


DATA 
COMMUNICATIONS 
STANDARDS 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 





1,923 pages 
illustrated 
Edited by Harold C. Folts 


Presents all 123 interface protocol standards set by: 
@ International Telegraph and Telephone Consulta- 
tive Committee (CCITT) @ International Organization 
for Standardization (ISO) ® European Computer Man- 
ufacturers Association (ECMA) @ American National 
Standards Institute (ANSI) @ Electronic Industries 
Association (EIA) ® U.S. Government (NBS and NCS) 


Special feature for instant access: 
Cross-reference tables of the standards of each group 
corresponding to those published by the others. 


An essential reference for all who are exploring, 
planning, developing, manufacturing, or using data 
communications equipment or networks. 


pe 
Return Coupon to: wl," 
Data Communications Standards II e l 
Electronics Magazine Books wn i 
1221 Ave. of the Americas, Fl]. 42 a 


New York, NY 10020 USA 
212/997-2996 


Send me copy (copies) of DATA COMMUNICA- 
TIONS STANDARDS EDITION II at $250. U.S. orders please 
add local tax. McGraw-Hill pays regular shipping and han- 
dling charges on prepaid orders. Ten-day money-back guar- 
antee applies. 


(J Checkenclosed [)Billme (J) Bill company 
(J) Company Purchase Order enclosed. 
[] Visa (J) MasterCard 
Interbank No. 


Credit Card No. Expiration Date 


Name 





Title 
Company 








Address 

City 

State/Zip (U.S.) 
Country (outside U.S.) 
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Super Multi-Functions 
FPLA Writer 


wee 










NP-2000 


@ Functions as copy-machine in STAND-ALONE MODE. 

@Can cut out LAST FUSE. 

@® DIALOGUE STYLE FPLA programming available on CRT. 

@ All data controllable as DISK-FILE when connected host computer. 

@ Hardware SELF CHECKING function. 

@ Abundant SOFTWARE LIBRARY fully equipped with 
SIMULATOR and ASSEMBLER in host computer mode. 


Specification Ml Objective Devices: MMI, TI, NS 20pins and 24pins FPLA 


MCPU: MC68A09 Mi interface :RS-232C Ich MiBaud Rate: 150, 300, 600, 1200 
2400, 4800, 9600, 19200 or 110, 220, 440, 880, 1760, 3520, 7040, -14080 
* PAL and PALASM are registered trademarks of M.M.1. 


DEALER INQUIRIES INVITED 


NEWTECH Co.LTD. 


2F, MARUZEN Bldg. 1-8-6, KANDA-SURUGADAI, CHIYODA-KU, TOKYO, 101 
JAPAN.  03(295)8577 FAX : #203(293)5270 -TELEX : J33255 NEWTECH 















Circle 221 on reader service card 


When wire runs 
where your tools 
won't reach... 


Let us keep you in place 


e Strong adhesive mounting system—keeps wire in place 
without screws or ties. 


e Quick lock/release gives instant access to cable bundles. 
e High impact material will not creep or deform. 
e Choose from 8 sizes —3/16” to 1-1/2’ wire bundle capacity. 


the wire organizers For more information write today 
. 3480 Swenson Avenue 

c == in St. Charles, IL 60174 
y m Phone: (312) 377-2575 
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Uninterruptible Power System 


oan U.P.S. with battery 
and noiseless NVERTERS 





BA200B-1/3S(200VA) 
(Cost from $610. FOB Japan) 


BA600C-10/1S (600VA) 


BA1200C-10/1S(1200VA) 
SPECIFICATION OF U.P.S. 

MODEL BA200B-1/3S | BA600C-10/1S | BA1200C-10/1S |BA1800C-10/1S 
Output power 
Transfer time | 4/1000Sec. | Non-interruption (Continuous duty operation) 
Input Voltage 100V-115V or 200V-230V(with Transformer) AC +15% 50/60Hz 

| 100V- 115V or 200V:230V(with Transformer) AC +5 % 50/60Hz 
Hermetic type lead acid (Calcium) Battery 














Output Voltage 
Included Battery 


























Back up time 10min. (You can extend it with our Battery bank unit) 
Dimensions (™n) 320 x 480 x 160 | 525x520 425 | 790 x 520 x 425 [1165 x 520 x 425 
DX1000-2H (1000VA) Seems) 


SPECIFICATION OF INVERTER 
MODEL 





























Output power 500VA | 1000VA 

Input Voltage | 12V(11~15V) DC + 24V(22~30V) DC +» 48V(44~58V) DC 

Freq. Stability | 50/60Hz +1Hz max. 50/60 & 400Hz +f x 10*max. 

Output Voltage 100V + 115V - 200V + 230V DC (O~full load +5% max. 

Distortion factor (Sine Wave) 10% max. (Special Order minimum 1%) 

Dimensions (mn) | 176 114x213 176 x 153 x 21 176 x 183 x 393 220 360 x 350 | 248 430 x 470 
DX300-1H(300VA) & Weight (kg) 6.5 12.0 











DA50-1H (50VA) 
(Cost from $175. FOB Japan) 


SUNLIT MANUFACTURING CORP. 


Main Office :2-26-8 Minamikaneden, Suita, Osaka, 564 JAPAN. 
Phone: (06) 385-3523 Telex : 5236627 SUNLIT-J 

Tokyo Branch: 3-15-3 Toyotamakita, Nerimaku, Tokyo, 176 JAPAN. 
Phone : (03) 948-4312 


Note: It is possible to set up other input & output Voltage, and other Variable 
frequency, Efficiency is min6é0%~75% at no load to full load. 


Circle 222 on reader service card 





PSR/NSR Switching Regulators © 





The little big ones with the great performance 





Input 8to 80VDC 
Output 15 to 288 W 
Ambient temperature —40to 71°C 
Efficiency upto 95% 


packed into RFI shielded and self cooling metal 
cases; available as pos. and neg. supplies with 
many other interesting features from: 


MELCHER @ 


elektronische Gerate AG 


P.O.B. CH-8610 Uster, Switzerland 
Tel. 01 941 37 37, Tx 57154 meus ch 
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ircuits. 
ircuits. 
ircuits! 


Electronic Circuits 

Notebook. 344 pp., illus. 

Some 268 proved-in-action circuits are gathered here 
for the first time in a single, easy-access resource that 
meets the highest standards of performance, cost 
reduction, and reliability. From amplifiers to voltage 
regulators...from data conversion to phase lock loops 
...you'll find the most needed, most reliable solutions to 
a vast range of circuitry challenges. 


Circuits for 

Electronics Engineers. 396 pp. illus. 

More than 340 circuits from all over the world are 
arranged here by 51 of the most important functions 
designers use to implement their systems, including 
amplifers, detectors, memory circuits, integrators, and 
much more. Complete with component values, circuit 
diagrams, waveshapes where applicable, and clear 
explanations of operations and applications. 


Design Techniques for 

Electronics Engineers. 370 pp., illus. 

The best of Electronics’ popular “Engineer's Notebook,” 
this is an indispensable storehouse of solutions to 
numerous frequently encountered design problems. 
You'll find a host of proven techniques to help you make 
measurements, interpret data, make calculations, 
choose materials, control environment, lay out and 
purchase components, and more! 






eae 








Electronics Magazine Books a 

1221 Ave. of the Americas, New York, NY. 10020 “f 

Tel. (212) 997-2996 | 

No. of Copies Title 
Electronic Circuits Notebook $17.95 
Circuits for Electronics Engineers $17.95 
Design Techniques for Electronics Engineers $17.95 
Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems $18.95 
Microelectronics Interconnection and Packaging $15.95 
Practical Applications of Data 
Communications: A User’s Guide $17.95 


If after my 10-day free-trial examination | am not fully satisfied 
| understand that my payment will be refunded. Payment must 


accompany orders under $25. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| L] Payment enclosed __} Bill firm CL] Bill me 
| 

| 

| 

| 

| 

| 

| 

| 

| 


Charge to my credit card: 

_] American Express _] Diners Club 

_] Visa __] Master Card* 

Acct. No. Date Exp. 
*On Master Card only, first numbers above name 

Name Title 

Company 

Street 

City State Zip 


Signature ELV 
Discounts of 10% on orders of more than 10 books. 








OUT OF DATE? 





In the fast-moving electronics field, out of date is out of mind. Let these timely 
McGraw-Hill books keep you on the leading edge of today’s technology. 


DESIGNER’S HANDBOOK OF 
INTEGRATED CIRCUITS 


Edited by A.B. Williams. 912 pp., 614 illus. 


The most popular and useful ICs 
now available are collected in this 
all-inclusive Handbook. Right up to 
date and organized so you can most 
rapidly select the best IC for a spe- 
cific design, it includes handy device- 
selection charts, examples, and 
guidelines for cost-effective solutions 
to frequently encountered problems. 


PP ROBOT TECHNOLOGY 


: 4 " y | ced 
PHASE-LOCKED LOOPS: ; 
Theory, Design, and q U 
Application te | 
By R.E. Best. 333 pp., 190 illus. 
Packed with up-to-date design 
hints and time-saving shortcuts — 
makes it easy to design devices 
using PLLs in record time. 


MODERN MOS 
TECHNOLOGY: Process, 
Devices and Design 

By D.G. Ong. 384 pp., 150 illus. 

A wealth of current information 
about device physics, wafer proc- 
essing, and circuit design — the 
cornerstones of MOS technology — 
all in easy-to-use form. 
DIGITAL INSTRUMENTATION 
By T. Bouwens. 416 pp. 

The only book that combines the- 
oretical and working knowledge of 
digital circuitry and its applica- 
tions in instrumentation. 
DESIGNING WITH 
PROGRAMMABLE ARRAY 
LOGIC 

By the Technical Staff of Monolithic 
Memories, Inc. 688 pp., 310 illus. 
From a pioneer developer of PAL 
technology — complete coverage of 
this useful, family of logic devices. 


MANUAL OF SATELLITE 
COMMUNICATIONS 

By E. Fthenakis. 384 pp., 150 illus. 
Covers both theory and design prac- 
tice, with emphasis throughout on 
the interrelationship of the various 
system elements. 


A 


















AN INTRODUCTION TO 


By P. Coiffet and M. Chirouze. 208 pp., 


8) 60 illus. 


The basic principles and concepts of 
robotics — with numerous mathe- 
matical models, diagrams, and 
real-world applications. 


ALPHANUMERIC DISPLAYS: 
Devices, Drive Circuits, and 
Applications 

By G.F. Weston and R.B. Bittleston. 
200 pp., 111 illus. 

A really comprehensive treatment 
of display technology, covering de- 
vice operations, performance, in- 
terfacing, much more. 







ANTENNA ENGINEERING 
HANDBOOK, 2nd Ed. 

Edited by R.C. Johnson and H. Jasik. 
1,408 pp., 950 illus. 


Completely revised, updated, and 
expanded to cover the many recent 
advances in antenna design and ap- 
plications — and featuring a host of 
entirely new chapters — this massive 
Handbook is the most comprehen- 
sive, up-to-the-minute working ref- 
erence of its kind. 


THE TECHNICAL MANAGER’S 
SURVIVAL BOOK 

By M. Silverman. 300 pp., 25 illus. 
Focuses on the recent increase in 
the decision-making powers of 
technical managers — and how 
their decisions can be improved. 


ATE: Automatic Test 
Equipment 

By A.C. Stover. 240 pp., illus. 

A practical guide to the advantages 
(and limitations) of automatic test- 
ing, covering hardware, software, 
reliability, and more. 


TALKING CHIPS: IC Speech 
Synthesis 

By N. Morgan. 177 pp., illus. 

Explores the theories, technology, 
and almost unlimited potential of 
this wide-open new frontier — one of 
the hottest growth areas in contem- 
porary electronics. 


Available at your local bookseller — or use this handy coupon for 15 days’ Free Examination 


McGraw-Hill Book Company 
PO. Box 400, Hightstown, NJ 08520 


Please send me the book(s) checked for 15 days on approval. At the end of that time, | will 
pay for the book(s) | keep — plus local tax, postage, and handling — and return any 


unwanted book(s) postpaid. 
Hn 
PHIL. 


070435-X [] DESIGNER’S HANDBOOK OF INTEGRATED CIRCUITS $59.50 

032291-0 [] ANTENNA ENGINEERING HANDBOOK, 2nd Ed. $89.50 i 
005050-3 [|] PHASED-LOCKED LOOPS $32.50 

047709-4 (] MODERN MOS TECHNOLOGY $35.00 

006712-0 (} DIGITAL INSTRUMENTATION $32.50 

042723-2 [] DESIGNING WITH PROGRAMMABLE ARRAY LOGIC $31.50 
022594-X [] MANUAL OF SATELLITE COMMUNICATIONS $38.00 
010689-4 _] AN INTRODUCTION TO ROBOT TECHNOLOGY $29.95 








069468-0 [] ALPHANUMERIC DISPLAYS $32.50 
057515-0 (] THE TECHNICAL MANAGER’S SURVIVAL BOOK $29.95 
061792-9 |] ATE $32.50 
043107-8 L] TALKING CHIPS $24.50 
Name 
Address Apt. 
(no PRO: box, please) 
City State Zip 


In Canada available from McGraw-Hill Ryerson, Ltd., 330 Progress Avenue, 
Scarborough, Ontario M1P 2Z5. Prices slightly higher outside the U.S. 23-A147-4000-3 
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From Ono Sokki, Japan’s Foremost Manufacturer of FFT Analyzers 
Pages from the FFT Analyzer Marketing Plan 
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CF-920 Dual Channel 


The CF-920 has a floppy-disk drive that stores 130 
CRT displays per disk and a semiconductor memory that 
stores 32K 12-bit words of time data per channel. Also: 
e Linking of two CF-920’s results in a 4-channel FFT 
spectrum analyzer. 

© Storage of user-designed program permits continuous 
execution of preprogrammed analysis functions. 

e Frequency range is up to 1OOKHz in 16 steps. 

e User can select 512, 1024, or 2048 sampled time points 
with 200, 400, and 800 lines of resolution respectively. 

e Input sensitivity is variable from ImV full-scale to SOV 
full-scale in 16 steps. 


Other Standard CF-920 Features: 


¢ 3-dimensional (waterfall) display continuously updated. widely varying input voltages. 
© Digital zoom: real time ( up to 256x), transient (up to 32x). e Auto ranging (machine-selected input sensitivity). 
e Amplitudes of 20 harmonic frequencies of user-selected © GP-IB (IEEE-488, 1978). 
fundamental listed on CRT. e 7-inch-diagonal screen (raster scan). 
¢ Isolated input channels permit simultaneous analyses of e User entry of alphanumeric text onto CRT. 


CF-300 Single Channel 


The CF-300 not only weighs just 27 pounds and occupies less 
than | cubic foot, but also features: 
e 3-dimensional (waterfall) display. 
© Storage of 32K 12-bit words of time data in semiconductor memory. 
e Digital zoom: transient to 32x, real time (opt.) to 128x. 
e Time domain averaging. 
e GP-IB (IEEE-488, 1978). 
e 1/3 and 1/1 octave analysis. 
e Amplitude histograms. 
e Bus output to digital plotter. 
e Video signal output to TV monitor or video printer. 





EXCLUSIVE AGENT: 





Shigma, Inc. MANUFACTURER: 
80 Martin Lane Ono Sokki Co., Ltd. 
Elk Grove Village, IL 60007 Tokyo, Japan 

Telex: 287 43] 
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Motorola offers 6804 
in smaller, 20-pin DIP 


Darlingtons use diodes 
for fast turn-off times 


Stand-alone tape streamer 


holds 20 to 60 megabytes 


Programming tool boasts 
three-layered security 


Chassis accommodates 
20 double VME cards 


Electronics/May 3, 1984 


Products newsletter 


Ever since Motorola Inc. announced its MC6804 microcomputer, in late 
1982, the chip has been one of the smallest in 8-bit markets. Now the 
company is making the 6804 available in a smaller package as well. First 
introduced in a 28-pin, 600-mil-long dual in-line package [Electronics, 
Dec. 15, 1982, p. 48], the high-performance n-channel MOS 6804 is now 
also available in a 20-pin 300-mil DIP, with eight fewer input/output 
ports. The 20-pin 6804—made from the same die as the 28-pin 
microcomputer—is aimed at system designs constrained by limited board 
space. At $1.50 to $2 each in high-volume quantities, the 20-pin chip’s 
price is nearly the same as the 28-pin 6804. 


Rated at 15 A and 500 V, a line of PTC 6000 Darlington transistors 1s 
available from the Electronics Group of Allen-Bradley Co., in Torrance, 
Calif. The company says the triple-diffused high-temperature glass- 
passivated mesa components provide fast-switching high-power perfor- 
mance for switching power supplies, regulators, inverters, deflection 
circuits, and pulse-width-modulation system-control circuitry. An inter- 
nal diode in the design allows the devices to be turned off quickly. In 
100-piece quantities, the devices cost $5.50 each. 


An enhanced 4-in. cartridge streaming tape drive designed by Wangtek, 
of Simi Valley, Calif., can use either DC300XL or DC600A tape to 
record 20 to 60 megabytes of data. The series 500E drive operates as a 
stand-alone unit without need of formatter intervention. Furthermore, it 
determines whether a DC300XL cartridge with 450 ft or a DC600A tape 
with 600 ft is inserted, automatically making all internal adjustments to 
write and read data. Other features include gain and write current select, 
tape-hole sense circuitry, and track-reference burst seek. Delivery of the 
streamer, priced at $801 in quantity, takes 30 days. 


A development system designed by Digital Datacom Inc., Laguna 
Niguel, Calif, not only operates as a tool for programmers to write 
application software but also has a security feature to prevent unautho- 
rized access. The WorkForce Development System has three built-in 
levels of program access—for the programmer, the user, and the 
manager. An assigned registration number allows access only to the level 
or levels for which the user is authorized. The microcomputer comes 
with 44 megabyte of main memory, 22 megabytes of disk storage, seven 
serial RS-232-C ports, and a parallel printer port. 


A VMEbus chassis from Data-Sud Systems/U. S. Inc., of Tempe, Ariz., 
accommodates up to 20 double Eurosize boards. Two versions, table-top 
and 19-in. rack mount, include the cabinet, rack, VME motherboard, 
power supply, and fans. Both come with two cooling fans and have a 
high-performance switching power supply. The motherboard provides 
transfer rates up to 20 MHz, as well as a daisy-chain system for interrupt 
and bus arbitration. A companion unit holds as many as nine VME 
boards. Also available are table-top versions that have positions for 
mounting two half-height 8-in. floppy-disk drives. Delivery is from stock 
and pricing starts at $1,995. 
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FOCUS ON CHANGING TECHNOLOGY 
AND ITS OPPORTUNITIES! 


Sellers of semiconductors 
will meet their buyers in 
Electronics’ Special Report: 
Worldwide Semiconductors. 


June 14 Issue 
Closes May 21 





This Special Report, prepared by Elec- of the United States’ and Japan’s com- 


tronics’ Semiconductor/Components petition and the changing production 
Technology Group, surveys semicon- technology in the fast growth semicon- 
ductor market and technology trends ductor market. This report is must 
worldwide. This annual report which reading for everyone who needs to 
has become a benchmark in the elec- know the state of the worldwide semi- 
tronics industry will review the state of conductor market. 


last year’s recovery, the intensification 


Get in on the action! 
Advertise in Electronics where buyer and seller meet! 


June 14 Issue Electronics 
Closes May 21 


ENGINEERS 





Some Of The Most Provocative 





Telecommunications Engineering 








There’s an energy level here at Hayes that 
fuels our confidence. An enthusiasm few engi- 
neering environments encourage or support. A 
unique blend of engineering and technological 
talents drawn together to move telecommunica- 
tions technology further along. The projects... 
The programs and the confidence to roll our 
sleeves up — ask the questions that must be 
asked — and search out the answers. 

If you’re taking a closer look at your career, 
perhaps it’s time to take an in-depth look at 
Hayes. There’s a future in it. 

e PROJECT MANAGER  ¢ SENIOR SOFTWARE 


e RESEARCH ENGINEER 
ENGINEER e PRODUCT ENGINEER 

e RELIABILITY/ e SOFTWARE DEVEL- 
TESTABILITY OPMENT PROGRAM- 
ENGINEER MERS/ANALYSTS 
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Of The 80s Will Be 
Right Here With Hayes In Atlanta. 


one 





Interested, qualified candidates should forward 
a confidential resume to: Hayes Microcomputer 
Products, Inc., Dept. TJC-584, 5923 Peachtree 
Industrial Blvd., Norcross, GA 30092. 
An Equal Opportunity Employer M/F: 


ortunity for 
pppoe a now 


(}) Hayes 


Hayes Microcomputer Products Inc. 
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ELECTRONICS 
ENGINEERS 








GENERAL DYNAMICS CONVAIR DIVISION, an acknowledged leader in 
defense and aerospace systems, offers you professionalism and career 
enhancement in a stimulating environment. We are expanding our team of 
talented engineers to accommodate the needs of our exciting, high 
technology programs in ground, air and sea launched missiles; vehicles for 
launch, orbital insertion and station keeping; aircraft subsystems; energy 
development. 


lf you'd like to be ateam member and work with some of the most creative 


engineers in the industry, consider the following career opportunities that will 
launch you into a promising future. 


DIGITAL CIRCUIT DESIGNERS 


Design and develop digital electronic circuits for airborne avionic 
components. 


COMMUNICATION SYSTEM ENGINEERS 


Perform circuit design, system design and technical subcontract monitoring 
related to military C?, HF, VHF, UHF, SSB, AM, FM, and EW equipment. 


ELECTRONIC PACKAGING ENGINEERS 


Package and install electronic hardware for airborne and ground avionics 
subsystems. 


ANALOG CIRCUIT DESIGNERS 


Design and develop analog electronic circuits for advanced airborne and 
ground electronic systems. 


RF SYSTEMS ENGINEERS 


Perform systems definition and design of missile RF systems. 


We can provide one of the best benefit packages in the industry. In addition 
to the San Diego environment, we offer competitive salaries, a 
stock/savings plan, company paid insurances, retirement plan, tuition 
reimbursement, liberal relocation allowances including temporary company 
funded housing and exceptional recreational facilities. 


Please send your resume to: Division Vice President — 

Research & Engineering, GENERAL DYNAMICS CONVAIR DIVISION, 
P.O. Box 85357, MZ 11-1342-1433, San Diego, CA 92138. 

An Equal Opportunity Employer/U.S. Citizenship Required/Principals Only. 


R 


| 
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Are you in 
your first 
engineering 
job? 


Are you 
thinking 
about where 


you go 
from here? 


This book is a practical how-to-do-it 
guide from Graduating Engineer that 
you can put to use right now—articles 
like “How to Get a Good Performance 
Appraisal”, “The Importance of a Men- 
tor”, “The Road to $50,000 a Year”, 
“Winning at Office Politics’ —and many 
more. Send for this book today and 
begin to move ahead in your career. 


GRADUATING ENGINEER W®/)" 
P.O. Box 900 Crt 
New York, NY 10020 HL 


Please send me __ copies of “Moving 
Ahead in Your Career” at $9.95 each. 


Enclosed is my check/money order 
made out to Graduating Engineer for 


$ 
Name 
Address 


City/State/Zip 
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COMPUTER 
SOFTWARE 
KNOW-HOW 


If you’ve got it, 
advertise it! 


Do you have software packages 
or services to sell? Or computer 
consultant skills to offer? 


For as low as $107.25 per inch, 
you can advertise their availa- 
bility in Electronics Computer 
Software Section. 


Your message there will reach 
102,000 technically-oriented 
decision-makers in the maga- 
zine they read to keep up- 
to-date on what’s happening in 
their field. 


To take advantage of this high 
readership—and an_ industry- 
wide interest in computer 
expertise—send your copy/art 
to the address below, or call New 
York telephone’ sales_ at 
212/512-2556. 


Electronics 
Computer Software 


Section mar 
Post Office Box 900 ate 
sng 

1984 Electronics 


New York, NY 10020 
Sizes Material 


1inch 7/8x21/4 Artwork or 














2 inch 17/8x2 1/4 _ film preferred. 
Sinch 27/8x21/4 Typesetting 
4inch 37/8x21/4_ free of charge. 


1984 RATES 


linch $107.25 $106.30 $105.40 
2 inch 214.50 212.60 210.80 
3 inch 321.75 318.90 316.20 








4inch 429.00 425.20 421.60 





a=) (=) o)atelal-m-y-]( 2°} 


212/512-2556 
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EMPLOYMENT SERVICES 





Overseas Positions — Hundreds of top pay- 
ing positions available. Tax free incomes. At- 
tractive benefits. Opportunities for all oc- 
cupations, skilled trades, professionals, 
management, engineers (all disciplines), 
technicians, etc. Free details. Overseas Em- 
ployment Services, Dept. EL, P.O. Box 460, 
Town of Mount Royal, Quebec, Canada H3P 
3C7. 


SPECIAL SERVICES 


HELP! We need your ideas, outlines and 
manuscripts for new computer = and 
electronic books. Competitive advances and 
royalties from major publishers. Free Author 
Pack for large SASE. Blacksburg Group, Box 
1008, Blacksburg, VA 24060. 


INVENTIONS WANTED 


Inventions, ideas, new products wanted! In- 
dustry presentation/national exposition. 
Call 1-800-528-6050. AZ, 1-800-352-0458. 
X831. 


SELLING OPPORTUNITIES WANTED 


+ Sale representative for several high 
volume C.B. computers and radia Ham 
companies, willing to represent aggressive 
companies to start sales in France, commis- 
sion OK. Mike Garnier — Senac 65140 
RABASTENS de BIGORRE (France). 


WHERE 
DO YOU 
FIT? 


In today’s job market, that 
is. One way to see if you’re 
in demand is to check the 
employment opportunities 
contained in ELECTRON- 
ICS’ Classified Section. 


Another way to get a 
reading on your value is to 
place a blind (box number) 
Position Wanted ad there. 
The cost is low (only, $2.35 
per line) and the results are 
often rewarding. 

For more information 
call or write: 


ELECTRONICS 
Post Office Box 900 
New York, N.Y. 10020 
Phone: 212/512-3308 





ar late l= 
s(olula Miicela 
20 Seconds. 


Take control of your future. 
Escape the corporate 
quagmire. Start on the road 
to owning your own business 
in the time it takes to read 
this ad. 


Our employment services 
franchises cost from 
$15M-$25M; or aS much aS a 
new car—a small investment 
for the dream of a lifetime. 


Change today. Call 
Bob Davis collect at 
(516) 741-5081 for detalls. 


Dunhill Personnel System, Inc. 
One Old Country Road 
Carle Place, New York 11514 


A Subsidiary of Trans World Corporation. 


This advertisement is not an offering. An offerin 
can only be made by a prospectus filed first wit 
the New York State Department of Law. 





POSITIONS VACANT 


Gulf South Opportunities! Numerous open- 
ings in the Gulf Coast area for electronic 
engineers in the medical, computer and 
defense industries. All fees paid. For con- 
sideration send resume or call collect to Ann 
Jernigan, Snelling and Snelling, 428 Plaza 
Bldg., Pensacola FL 32505, (904) 434-1311. 


South? Technical/Professional Placement 
Network-Fee paid. Murkett Associates, Box 
527, Montgomery, AL 36101. 


Texas State Technical Institute-Waco cur- 
rently has openings for instructors in the fol- 
lowing programs: Bio Medical Equipment, 
Computer Science (Data _ Processing), 
Electronics, Instrumentation, Physics. Min- 
imum requirements include a degree in the 
technical area plus three years of recent in- 
dustrial experience. Extensive work exper- 
ience may be considered in lieu of the de- 
gree requirement. Salary range is $1,711 to 
$2,086 per month. Interested persons 
should contact: Coordinator of Instructional 
Personnel TSTl-Waco, Waco, Texas 76/705 
817/799-3611, ext. 2055 An Equal Op- 
portunity Affirmative Action Employer. 


POSITIONS WANTED 


Microcomputer Expert for hire. Contract or 
perdiem. Programming, products with a 
brain, circuitry. Mr. Masel, 212-476-1516. 
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Libraries everywhere have found the easy way to fill photocopy requests legally 
and instantly, without the need to seek permissions, from this and over 3000 
other key publications in business, science, humanities, and social science. 


Participation in the Copyright Clearance Center (CCC) assures you of legal 
photocopying at the moment of need. You can: 


Fill requests for multiple copies, interlibrary loan (beyond the CONTU 
guidelines), and reserve desk without fear of copyright infringement. 


Supply copies simply and easily from registered publications. The CCC's 
flexible reporting system accepts photocopying reports and returns an itemized 
invoice. You need not keep any records, our computer will do it for you. 


The Copyright Clearance Center is your one-stop place for on-the-spot 
clearance to photocopy for internal use. You will never have to decline a 


photocopy request or wonder about compliance with the law for any 
publication registered with the CCC. 


For more information, just contact: 


Copyright Clearance Center 
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You cant beat the system. 


Rugged, square or round 
.025" or .045” pins for a 


contact ~ 






Straight, right angle and 


polarized wafers y , | 
bd 


The Molex ; 
KK “interconnection 






Exclusive dual 
cantilever design 
assures uniform 
contact pressure. 
Plating and terminal 
design options 
available. 

Nylon housings and 
wafers meet 
performance standards 





system . worldwide. 

Built around only eleven versatile components, our “proven” The Molex KK® system also includes a complete line o 
KK® interconnection system provides the options you need crimp tooling and the most sophisticated pinsetting 

for your wire-to-board and board-to-board applications. equipment available. 

Available on .098” (2,5mm), .100” (2,54mm), .156” Our system can be used to create thousands of differe 
(3,65mm) and .200” (5,08mm) centers, our modular, configurations thereby allowing each user the flexibility t- 
building block system of connectors offers you a simple build a system that is precisely suited for his application. 
and affordable answer to your interconnection needs. And, with Molex’s worldwide network of distributors an 


representatives we're prepared to give you prompt, effici 

service, no matter where youre located. 
8 ; : ; | ® 7 
First in Customer Service Worldwide For more information or samples of the KK modular ir 
terconnection system, contact the Molex office nearest y: 


wv 
Corporate Headquarters: 2222 Wellington Court, Lisle, Illinois 60532 Phone: (312) 969-4550 Telex: 27-0072/25-4069 
European Headquarters: Molex House, Church Lane East, Aldershot, Hants, England GU11 3ST Phone: (0252) 318221 Telex: 851858988 
Far Eastern Headquarters: 5-4, 1-Chome Fukami-Higashi, Yamato-Shi, Kanagawa Pref., Japan Phone: (462) 614500 Telex: 781-03872486 
Circle 232 on reader service card 
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sms have == {| fF}  __ to produce your custom modem 
been field-proven in over10,000 ~ f/ ~~ inaas little as 60 days ARO. 
installations. They take up aremark- GQ 2 | : 
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or write him c/o Ven-Tel, Inc. 2342 Walsh Avenue, Santa Clara, CA 95051 oe 
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The first 10 MHz 


monolithic FIR filter 













DATA IN 
(Dig 3) 


COEFFICIENT IN 
(Clp.3) 


Simplified Block Diagram TDC1028 


Now available from TRW — the first and 
only high-speed monolithic FIR digital 
filter! Our new TDC1028 4-bit FIR 
digital filter is a bit-slice “‘building 
block’’ cascadable to more than 36 stages 
without external components. 


Key features include independently 
expandable coefficient or signal word 
size, and independently selectable 
format for coefficients and signal data 
words. And—no other monolithic device 


can provide such precise filtering at such 


high speed—10 MHz throughput rate! 


The companion TDC1011 8-bit shift 
register provides easy word-size 
expansion of the TDC1028.The shift 
register can be programmed to any 
length between 3 and 18 stages, and 





= Expandable, Cascadable 
"FIR Building Block” 









DATA OUT 
(DOp,3) 


operates at a 20 MHz rate. And—it's 
the only variable length shift register 
available today! 


Both our TDC1028 and TDCIOII are 
fully TTL compatible and operate from 
asingle + 5Vpower supply. TheTDC1028 
is available in a 48-lead DIP, and leaded 
or contact chip carrier; the TDC1011 
comes in a 24-lead DIP. 


The high-speed FIR digital filter and 
shift register may be used in such 
applications as telecom, sonar, radar, 
medical, computer graphics, TV special 
effects, etc. 


The U.S. price in 1000s for the TDC1028 
is $59; the CERDIP TDCIOI1, $23. 
Both are available now from Arrow 
Electronics, Hall-Mark or Hamilton/ 
Circle 902 on reader service card 





" §-stage, 4-bit Data 
and Coefficient 


Avnet. For data sheets and application 
notes, circle reader service card. Or, 
for super fast information, call or write 
our Literature Service Department: 


LSI Products Division, 

TRW Electronic Components Group, 
P.O. Box 2472, La Jolla, CA 92038, 
619.457.1000 


In Europe, call or write: 

TRW LSI Products, 
Konrad-Celtis-Strasse 81, 

8000 Muenchen 70, W. Germany, 
089.7103.115 


In the Orient, phone: 
Hong Kong, 3.856199; 
Tokyo, 03.461.5121; 
Taipei, 751.2062 


©TRW Inc. 1984 —TRS 4102 
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